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IHTRODnCTIOK
The q u a l i t y  o f  t r e e a  o f f e r e d  b y  jo b b e r s  and w h o le a a le ra  
l a  th e  m ost c r l t l c e l  f a o t o r  c o n f r o n t in g  th e  S h r is tm a s  t r e e  
i n d u s t r y  i n  M ontana a t  th e  p r e s e n t  tim e*  E a r ly  In  th e  d e v e l*  
opm ent o f  t h e  p r e s e n t  s tu d y  and a f t e r  ® th o ro u g h  œ a l y s i s  o f  
t h e  in f o r m a t io n  t h a t  I s  a v a i l a b l e  on t h i s  s u b j e c t  th e  c o n c lu ­
s io n  was r e a c h e d  t h a t  th e  g r a d u a l  d e c l in e  o f  th e  M ontana 
C h r is tm a s  t r e e  m a r k e t ,  e s p e c i a l l y  i n  th e  M idw est w h ich  i n  th e  
p a s t  h a s  a b s o rb e d  8 l  p e r c e n t  o f  t h e  M ontana p r o d u c t io n  ( lb ) »  
i s  ® d i s t i n c t  r e a l i t y  and one t h a t  i s  s e r i o u s  ( 9 ) .  T h is  i s  
p a r t l c u l a r i l y  e m p h a s ise d  b y  th e  en cro ach m en t on t h i s  m a rk e t 
b y  im p o r ta t io n s  from  C an ad a , b y  p l a n t a t i o n  t r e e s  p ro d u c e d  i n  
th e  Lake S t a t e s ,  and  b y  th e  i n c r e a s in g  num bers o f  C h r is tm a s  
t r e e  d e a l e r s  %Ao f i n d  i t  p r o f i t a b l e  t o  t r a v e l  t o  M ontana w here 
th e y  may b e  a b le  t o  make p e r s o n a l  s e l e c t i o n s  o f  h ig h  q u a l i t y  
t r e e s  f o r  t h e i r  owa t r a d e  ( 2 , 9 , 1 0 , l l , 1 2 , l b , l 6 , l 8 , 2 % , 2 $ ) ,
O b je c t iv e s  o f  t h e  S tu d y
A re v ie w  o f  th e  l i t e r a t u r e  now a v a i l a b l e  c o n c e rn in g  
th e  p ro d  c t i o n  an d  m anagem ent o f  C h r is tm a s  T re e s  i n d i c a t e s  
t h a t  th e  d a ta  c o n c e rn in g  t h i s  s u b j e c t  i s  m ea g e r, f r a g m e n ta ry  
and in c o n c lu s iv e  w ith  a r e l a t i v e l y  s m a ll  p r o p o r t io n  o f  i t  
b a s e d  upon c a r e f u l l y  c o l l e c t e d  d a ta  and  f i e l d  o b s e r v a t io n s  
and  p r a c t i c a l l y  no  s c i e n t i f i c a l l y  c o l l e c t e d  and a n a ly z e d
- 1 -
m a t e r i a l  2 6 ,2 7 ) .  B aeed  upon  w hat i s  a v a i l a b l e
@t th e  p r e s e n t  tim e  t o g e t h e r  w ith  e o n fe rea e® »  w i th  f o r e s t e r s  
an d  C h ris tm a s  t r e e  g ro w e rs  i t  I s  b e l i e v e d  t h a t  th e  t h r e e  m ost 
c r i t i c a l  f a c t o r s  in v o lv e d  in  th e  w e s e n t  p r o d u c t io n  and man­
agem ent p r a c t i c e s  o r  w hat I s  in  f a c t  a l a c k  o f  m ansgem ent 
p r a c t i c e s  e r e  a s  fo llo w s *
(1 )  th e  r e l n c ta n c e  o f  C h r is tm a s  t r e e  g ro w e rs .  J o b b e r s ,  and 
s h ip p e r s  t o  o f f e r  & g ra d e d  p r o d n c t ,
(2 )  th e  l a c k  o f  s u p e r v i s io n  i n  th e  s e l e c t i o n  o f  t h e  t r e e s  
h a r v e s t e d ,
C3) th e  In c o m p le te  h a r v e s t i n g  m ethods p r a c t i c e d  m  C h r is tm a s  
t r e e  la n d s  t h r o n ^ o n t  t h e  s t a t e .
F ig u re  1 r e c o r d s  p r o d u c t io n  o f  C h r is tm a s  t r e e s  i n  
M ontana s in c e  191&2 a s  c o m p ile d  b y  th e  l o r t h e m  Rocky M oun ta in  
F o r e s t  and Range E x p e rim e n t S t a t i o n  C l? )»  I t  i s  e v id e n t  t h a t  
th e  q u a n t i t y  o f  t r e e s  s h ip p e d  fm m  f e i s  s t a t e  h a s  n o t  d e c l in e d  
e v e r  t h i s  p e r i o d .  H ow ever, i t  h a s  b e e n  n e c e s s a r y  f o r  s h ip p e r s  
t o  a c c e p t  p r o g r e s s i v e l y  p o o r e r  q u a l i t y  t r e e s  i n  o r d e r  t o  m eet 
th e  demand f o r  n u m b ers . I t  I s  th e  o p in io n  o f  th e  w r i t e r  t h a t  
i t  i s  p o s s ib l e  t o  r e - e s t a b l i s h  th e  o r i g i n a l  h i ^  q u a l i t y  o f  
M ontana t r e e s  and  a t  t h e  same t i im  m a in ta in  th e  p r e s e n t  num­
b e r s  p r o v id in g  p ro p e r  a t t e n t i o n  I s  g iv e n  t o  t h e  t h r e e  f a c t o r s  
m e n tio n e d  a b o v e .
L o c a t io n  o f  th e  S tu d y  
Most o f  t h e  d a ta  f&p t h i s  s tu d y  w ere c o l l e c t e d  *m th e
3.2
3.0
2. 2(------
o.oc L
19U2 U3
Figure 1—Montana Christmas tre e  shipments, 19h2 to  1933^^
^Adapted from a Forest Service Research Mote by- 
Gordon A. Hutton (17).
L ü b re o b t F x p e r im e ïï ta l  d u r in g  e o œ a e re ia l  G h rle tm a#  t r e e
e u t t î a g  e p e r s t i a n s  f a r  t h #  19^3 1 9 h a r v e s t i n g  s e a s o n s * ^
g e n e r a l  o b s e r v a t io n s  w ere  a l s o  made a t  e o n c e n t r a t l o n  y a rd s  
l o c a t e d  i n  S re e n o u g h , H i l l  to m ,,  » d  L o la  a l l  s i t u a t e d  i n  t h e  
g e n e r a l  v i c i n i t y  o f  M isso u la #  T h ese  y a rd s  m r®  o p e r a te d  b y  
th e  N o r th w e s te rn  S v e rg re e n  Company o f  M isso u ls*  P r a c t i c e  
g r a d in g  was a l s o  done a t  t h e s e  l o c a t l m # .  O th e r o b s e r v a t io n s  
w ere  mad# o f  C h r is tm a s  t r e e  c u t t i n g  o p e r a t io n s  i n  th e  L o i#  
G reek  an d  Salm on Lake a r e a s  a s  m i l  m  on t h e  L u b re c h t F o r e s t  
w here e le v e n  s tu d y  p l o t s  w are  e s t a b l i s h e d #
In  a d d i t i o n  m m j  p e r s o n a l  c o n ta c t#  w ere made w i th  
b u y e r s ,  t r u c k e r s ,  c u t t e r s ,  j o b b e r s ,  C h r is tm a s  t r e e  p ro d u c e r#  
end. f o r e s t e r #  who a r e  I n t e r e s t e d  i n  t.h© G hrlstm em  t r e e  In d u s ­
t r y *  Many o f  them  c o n t r i b u t e d  v a lu a b le  i n f o r a s t i o n  and o p in ­
io n s#
^The L u b re c h t  E x p e r im e n ta l F o r e s t  i s  a u n i t  o f  th e  
F o r e s t  m û  C o n s e rv a t io n  E x p e rim e n t S t a t i o n  o f  th e  S ch o o l o f  
F o r e s t r y ,  M ontana S t a t e  U n iv e r s i ty #  I t  c o v e r s  ®n a r e a  o f  
2 2 ,0 0 0  a c r e s  l o c a t e d  i n  a D o u g las  f i r - P o n d e r o s a  p in e  t y p e ;  
and  i s  s i t u a t e d  t h i r t y  m i le s  n o r t h  o f  M isso u la  on th e  B lack* 
f o o t  R iv e r  #
%h© C h r is tm a s  t r e e  h a r v e s t i n g  s e a s o n s  i n  w e s te rn  
M ontana e x te n d  from  a p p ro x im a te ly  O c to b e r  10 to  Decem ber 1#
-S"
GRADING
D evelopm ent o f  ûh rlm tm as T re e  G rade#
Some r e t a i l  o p e r a to r #  h av e  g ra d e d  t r e e #  f o r  y e a r# #
The o p e r a t o r  o r  d e a l e r  wh© p r l e e s  th e  tre e ®  and a t t a c h e s  
a  t a g  t o  e a e h f  m ust a p p r a i s e  th e  r e l a t i v e  q u a l i t y  o f  e a e h  
t r e e  %&en h e  s e g r e g a t e s  h i s  s h i p » n t  o f  G h r ls tm a s  t r e e s  I n t o  
p r ie ®  c la s s e s *  S uch  an  a p p r a i s a l  o f  q u a l i t y  1« caily  an  o c u la r  
e s t im a te  o f  th e  s a l a b i l i t y  o f  e a c h  t r e e  b a se d  on i t s  g e n e r a l  
a p p e a ra n c e  and  o th e r  q u a l i f i c a t i o n s  c o u p le d  w ith  th e  r e t a i l e r * g 
know ledge o f  h i s  c u s to m e rs*  p r e f e r e n c e s *  T re e  q u a l i t y  i s  a 
r e l a t i v e  f a c t o r  d e p e n d in g  upon c u s to m e r  p r e f e r e n c e *  Ho g ra d ­
in g  sy s te m  c a n  e s t a b l i s h  an a b s o lu te  s t a n d a r d  f o r  m e a su r in g  
t h i s  f s c t o r i
As lo n g  ago a s  193T f o r e s t e r #  fo u n d  i t  a d v a n ta g e o u s  
t o  m easu re  G h ris tm a s  t r e e  # i $ l i t y  T h ese  f i r s t  a t t e m p ts
a t  g r a d in g  w ere n o th in g  m ore th e n  s o r t i n g  o f  t r e e s  i n  two a r  
t h r e e  g ro u p s  by  o c u la r  e s t im a t i o n  o f  t r e e  a p p e a ra n c e *
In  I 9Î4.7 a co m m ittee  was a p p o in te d  b y  th e  M ontane S t a t s  
E x te n s io n  F o r e s t e r  a t  t h e  r e q u e s t  o f  e i g h t  S o i l  C o n s e rv a t io n  
d i s t r i c t ®  i n  w e s te rn  M ontm a t o  p u rsu e  " * .* th e  d ev e lo p m en t o f  
a m a rk e t in g  s y s tm ; d e s ig n e d  t o  im prove th e  q u a l i t y  o f  th e  
t r e e s  p ro d u c e d  th ro u g h  a g r a d in g  sy s te m * è*” (1 6 )*  T h is  com­
m i t t e e  i n  t u r n  d e s ig n a te d  r e p r e s e n t a t i v e s  o f  th e  U n ited  S ta te #  
F o r e s t  S e rv ic e *  th e  U n ite d  S t a t e s  S o i l  C o n s e rv a t io n  S e rv ic e *
t h e  S t s t e  F o r e s t e r  anâ G hristïw aa t r e e  g row er#  a s  m s p e c i a l  
g ro u p  t e  m # e  th e  a c t u a l  s t u d y .  The p u rp e s e  o f  t h i s  s p e c i a l  
g ro u p  was t o  I n v e s t i g a t e  th e  f e a s i b i l i t y  o f  e s t a b l i s h i n g  
g r a d in g  r u l e s  as a m eans o f  lq # ro v ln g  m ar3 m tin g  p r a c t i c e s  i n  
th e  in d u s try * . The S o i l  C o n s e rv a t io n  d i s t r i c t s  a re  i n t e r e s t e d  
i n  t h i s  s u b j e c t  b e c a u s e  o f  t h e i r - i n t e r e s t  i n  t h e  c o n s e r v a t io n  
e f  f o r e s t #  d w  to  th e  f a c t  t h a t  t h e i r  e n t i r e  .m em bership I s  
made up o f  p r a c t i c i n g  f a rm e rs  and  r a n c h e r s  m ost o f  om have 
some f o r e s t  lea d * . They a re  c o n c e rn e d  w ith  th e  m a rk e t in g  o f  
M ontana 0 h r l s t » s  t r e e s  b e c a u s e  m ost o f  them  a r e  c o n f r o n te d  
M t b  th e  n e c e s s i t y  o f  f i n d in g  m . s a t i s f a c t o r y  m a rk e t f o r  t h e i r  
i n d iv i d u a l  p ro d u c ts* . The e x i s t i n g  o u t l e t s  a r e  p r i n c i p a l l y  
th ro u g h  Jobbers* , ^ h e le s m le rs * . snd  a few  r e t a i l e r s  Who do t h e i r  
mm tru c k in g * . I n  A p r i l  19%8 a p r e l i m i n a r y  r e p o r t  was o r e s e n te d  
t o  th e  E x te n s io n  F o r e s t e r  b y  t h i s  co m m ittee  (6 )*  TM r e p o r t  
c o n ta in e d  t e n t a t i v e  g r a d in g  r u l e s #
Mr* S* B l a i r  H u tc h is o n  m â  Mr*. B m  M# Huey o f  th e  
N o r th e r n  Rocky M oun ta in  F o r e s t  av d Range E x p e rim e n t S t a t i o n  
c o n t in u e d  th e  s tu c ^  begun  b y  t h i s  s p e c ia l  g ro u p  and d e v e lo p e d  
a g r a d in g  sy s te m  w h ich  was p u b l is h e d  i n  i m i l t l l i t h  fo rm  t a  
J a n u a ry  1 % 9  ( 1 6 ) .  I t  was g iv e n  l i m i t e d  d i s t r i b u t i o n  among 
C h r is tm a s  t r e e  g ro w er#  and s h ip p e rs *  L a te r  i n  th e  same y e a r  
t h i s  g ra d in g  sy s te m  t o g e t h e r  w i th  a th o ro u g h  a n a l y s i s  o f  th e  
m a rk e t in g  o f  M ontana C h ris tm a s  t r e e s  was p u b l is h e d  s s  a For*» 
e s t  and  C o n s e rv a t io n  E x p erim en t S t a t i o n  b u l l e t i n  by  th e  
S c h o o l o f  F o r e s t r y  o f  M ontana S t a t e  C h lv e r a l t y  and g iv e n  w ide 
d i s t r i b u t i o n  th ro u g h o u t  t h e  C h r is tm a s  t r e e  I n d u s t r y  (1% ),
- 7 -
T ab le  1 e o n ta in s  t h i s  sy s te m  s s  p u b l is h e d *  F o f  t h e  p u rp o s e  
o f  t h i s  r e p o r t  i t  M il l  b e  r e f e r r e d  t o  a s  t h e  H u te h is m - H u ^  
g r a d in g  sy stem »
The I n f lu e n c e  e f  th e  F u te h le o n -H u e y  sy s te m  s p re a d  
r a p i d l y  th ro u g h o u t  th e  C h r is tm a s  t r e e  i n d u s t r y  m d s t i m u l a te d  
th e  c r e a t i o n  o f  v a r io u s  o th e r  g ra d in g  s y s te m s  m ost o f  w hich  
h av e  b e e n  p u b l i s h e d  { 1 * 1 3 ,2 0 * 2 1 )»  A p p a re n t ly  n o t  u n t i l  
H u tc h is o n  and Huey d e v e lo p e d  t h e i r  sy s te m  d id  th e  i n d u s t r y  a s  
g w hole becom e c o m p le te ly  aw are o f  th e  p o s s i b i l i t y  o r  th e  n e e d  
f o r  C h r is tm a s  t r e e  g ra d e s*  Up t o  th e  p r e s e n t  tlm p  t h i s  g ra d in g  
sy s te m  h a s  n o t  b e e n  a c c e p te d  i n  i t s  e n t i r e t y  b y  any  s e c t i o n  o f  
t h e  C h r is tm a s  t r e e  in d u s t r y *  However* s e v e r a l  o f  th e  l a r g e r  
C h r is tm a s  t r e e  d i s t r i b u t i n g  e c rap en les  have  s in c e  in a u g u r a te d  
s i m p l i f i e d  m eth o d s o f  g ra d in g *  a l th o u g h  th e y  h av e  n o t  a s  y e t  
a t te m p te d  t o  p u t  i n to  e f f e c t  # c o m p le te  g r a d in g  s y a t œ  o f  a 
s t a n d a r d  o r  s y s te m a t ic  n a tu r e *  In  1932 # s i m p l i f i e d  g ra d in g  
sy s te m  w ts p u b l is h e d  by  th e  P a c i f i c  N o rth w e s t T re e  A s s o c ia t io n  
f o r  P a c i f ic  C oast D ou glas f i r  ( P su ed otsu ga  m e n z le s l i » v a r*  
m e n s l e s i i  (M irb ) F ranco) i n  W ash in g to n  m d  O regon (2 1 )*  In  
tu rn  t h i s  sy s te m  was fo l lo w e d  In  1933 b y  a g r a d in g  sy s te m  f o r  
C a li fo r n ia  D ouglas f i r  an d  s i l v e r t i p  f i r  ( r e d  f i r ) ( A b ies  
m a g n i f ie s  A# M urr) ( 2 0 ) ,  The l a t t e r  i s  a v e ry  c o m p lic a te d  
g r a d in g  sy s te m  and  r a t h e r  im p r a c t i c a l  f o r  com m ercial u s e .  I t  
d o e s  have  some v a lu e ,  n e v e r t h e l e s s ,  f o r  r e s e a r c h *  H ow ever, i t  
was c o n s id e r e d  i m p r a c t i c a l  f o r  t h e  p r e s e n t  stu d y  and  M ontana 
c o n d i t io n s *  The E x te n s io n  F o r e s t e r  o f  Hew H am psh ire  i s  t h e  
s e n io r  a u th o r  o f  a p u b l ic a t io n  w h ich  made i t s  a p p e a ra n c e  in
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tbt® l a t t e r  p a r t  o f  195% and  d e a o r lb e #  a g r a d in g  s y s t e a  f o r  
b a lo am  f i r  ( A b ie#  belam m e# Ci»*) M il l)*  wiiit© ^ rn c ®  CP l o e t  
v a r*  g la n c g  CMoench) ? o a t )  and  r e d  #prn@#
TObens S â rg * )  (1 )*  The a n th e r  ap#ak$  o f  i t  aa  a  B io d if le e t lo a  
o f  t h e  H a to h lio a -H ii ty  myatem* H is  oh@i%#a were mad# f o r  t h e  
p n rp o e e  o f  e v a l u a t i n g  tW  p e o u l l s r l t i e s  o f  t h e s e  t h r e e  s p a e l e s ,  
The D e p artm en t o f  L#md» and F o re s t®  o f  Nova S e o tla *  Gammé# 
p u b l i s h e d  i n  th e  s a »  y e a r  @ g r a d in g  M j& tm  f o r  b a l s a »  f i r  
p a t t e r n e d  a f t e r  t h e  lu tc h ls o n -H u e y  sy s te m  w ith  o n ly  m in o r  
change# (1 3 )#
The Butebi#on*Bu@ y sy s te m  h a s  b e e n  p u b l i s h e d  in  p a r t ,  
i n  s e v e r a l  p e r i o d i c a l s  C lg * 1 9 » 2 2 ), I t  I s  much t o  th e  c r e d i t  
o f  th e  tw o a u th o r s  t h a t  t h e  g r a d in g  sy s te m  th e y  d e v e lo p e d  f o r  
w e s te rn  M ontana B o u g ie s  f i r  {P a u e d o tsu g a  Bien# i e  a i  I  ?®r* g la u o a  
( B e is a n )  F ra n c o )  I n i t i a t e d  a t te m p t#  on t h e  p a r t  o f  a num ber o f  
i n d i v i d u a l s  and o r g a n i s a t i o n s  t o  i n  t u r n  d e v e lo p  s i m i l a r  grad»» 
in g  sy s te m s  th e  m a jo r  p ro d u c in g  a re a #  o f  th e  U n ite d  S ta te®  
an d  Canada*
T h is  sy s te m  h a s  a l s o  b een  u se d  a s  a r e s e a r c h  t o o l  b y  a 
num ber o f  in d iv id u a l s *  The a u th o r#  o f  a b u l l e t i n  d e a l in g  W ith 
th e  m a rk e tin g  o f  C h r is tm a s  t r e e s  i n  M ich igan  u se d  t h e  Hutohl*# 
#on**Huey sy s te m  t o  g ra d e  O hrlstm a®  t r e e s  i n  r e t a i l  l o t #  i n  
lo w e r  M ich igan  t o  d e te rm in e  th e  v a r i a t i o n  o f  q u a l i t y  by  
s p e c ie #  b e tw een  w i ld  and  p l a n t a t i o n  t r e e #  (1 8 )*  They fo u n d  
a s  a r e s u l t  o f  t h e i r  s tu d y  t h a t  th e s e  g ra d e s  c o r r e l a t e d  
c l o s e l y  w ith  th e  r e t a i l  p r i c e  on t h e  l o t s *  F o r  i n a t a u c e ,  
g r a d e  one o r  prem ium  t r e e s  s o ld  f o r  a h ig h e r  p r i c e  th a n  g ra d e
*10*
two o r  s t a n d a r d  t r e e s  and so  m if  ev en  th o u g h  t h e  g r a d e s  w ere 
n o t  I n d i e a te d  on th e  t r e e s  Wien so ld *  T h is  i n d i c a t e s  t h a t  
t h i s  sy s te m  hv  m e a su r in g  t r e e  q u a l i t y  In  r e l a t i o n  t o  I t s  s a l e  
v a lu e  a p p e a rs  t o  he b a s i c a l l y  so u n d * A n o th e r  exam ple I s  th e  
a t te m p t  th e  M o rth e rn  Rooky M o m ta ln  P o m s t  a n i Rang# Ex* 
p é r im a n t  S ta t io ®  t o  u s e  th e  H u to h tso n -S u e y  sy s te m  to  g rad #  
m c u t  C Jhristm as t r e e s  a s  a m ethod  o f  d e te rm in in g  th e  @ tm #age 
v a lu e  o f  u n h a rv e s te d  C h r is tm a s  t r e e  s ta n d s ..
Laok -Of A ooen tanoe o f  th e  S u to h l# o n * R u # y  System.
à  th o ro u g h  s tu d y  was made o f  th e  H u te h ls m « H u e j  system , 
o f  .g rad in g  C h r is tm a s  t r e e s  a s  a m eans o f  d e te rm in in g  why th e  
i n d u s t r y  i n  M ontana h a s  n o t  a c c e p te d  i t  a s  th e  b a s i s  f o r  
g r a d in g  W%lpment# o f  C h r is tm a s  t r e e s  to  r e t a i l e r s .  As th e  
f i r s t  s t e p  i n  t h i s  d i r e c t i o n  th e  w r i t e r  to o k  c o n s id e r a b le  
t im e  t o  become th o ro u g h ly  f a m i l i a r  w i th  @11 o f  i t s  d e t a i l s *  
The g ra d e  r u l e s  w ere s t u d i e d  œ d  m em orized ; th e n  e a c h  o f  t h e  
f a c t o r s  w h ich  d e te rm in e d  th e  g ra d e  o f  th e  t r e e  in  e a c h  c l a s s  
war© c a r e f u l l y  c o n s id e r e d * I n  t h e  p ro c e s s  o f  d o in g  t h i s  
sam ple  tre e ®  w ere s e l e c t e d  t o  r e p r e s e n t  th e  e x tre m e s  o f  e a c h  
f a c t o r  and c a r e f u l l y  s t u d i e d  so  t h a t  th e  r a n g e  o f  v a r i a t i o n  
o f  e a c h  f a c t o r  w ould b e  th o r o u g h ly  u n d e rs to o d *  Then one t r e e  
was c h o se n  a s  r e p r e s e n t a t i v e  o f  t h e  e n t i r e  g ra d e *  S im i la r  
s e l e c t i o n s  w ere made f o r  e a c h  s e p a r a t e  grad® . The n e x t  s t e p  
was t o  g ra d e  a lo a d  o f  C h r is tm a s  t r e e s  vezy  c a r e f u l l y  ard  
r e c o r d  th e  a c t u a l  g ra d e  f o r  e a c h  t r e e *  Where t h e r e  was a 
d o u b t 8» t o  th e  p la c e m e n t o f th e  t r e e  i n  r e s p e c t  t o  g ra d #
•>*2.1'»
re fe re m o #  was made t o  th e  p u b l is h e d  p h o to g ra p h s  o f  t h e  Ritohi** 
aom-Huey sy s te m  S i m i la r  p ra o t lo ©  g ra d in g  and c h e c k in g
w&B c a r r i e d  o u t  a t  t h r e e  c o n c e n t r a t i o n  y a rd s  l o c a t e d  a t  
S r e e a o u ^ ,  M lllto w n  and  L o lo ,  I t  I s  b e l i e v e d  t h a t  th e  v a r i a *  
t l o n  fo im d  i n  th e s e  t h r e e  s e p a r a t e  y a rd s  c o v e re d  t h e  ty p e s  o f  
C h r is tm a s  t r e e s  t h a t  m r ®  h a n d le d  d u r in g  th e  tw o c u t t i n g  s e s -  
so n s#  P r a c t i c e  g r a d in g  was c o n t in u e d  u n t i l  t h e  s y s t œ  was 
b e l i e v e d  to  b e  m a s te r e d  th o ro u g h ly  so t h a t  i t  c o u ld  b e  a p p l i e d  
w i th o u t  v a r i a t i o n ,  and  w ith  s p e e d . P r a c t i c e  g r a d in g  and check'» 
In g  we# c a r r i e d  on a t  f r e q u e n t  I n t e r v a l s  d u r in g  b o th  s e a s o n s  
t o  k eep  th e  w r i t e r  tm lf o r m ily  s k i l l e d  I n  th e  u s e  o f  t h e  g r a d ­
in g  r u le *  fo- a c c o m p lish  t h i s  r e q u i r e d  th e  h a n d l in g  o f  m ore 
th a n  11$.,000 t r e e s *
m  m  e f f o r t  t o  d e tem n in e  how lo n g  i t  w ould t a k e  t o  
t r a i n  s a t i s f a c t o r y  C h r is tro s s  t r e e  g r a d e r s  th e  w r i t e r  w orked  
w ith  two s t a f f  m embers o f  th e  F o r e s t  and  C o n se rv a t i cm P ix p e rl-  
m en t S t a t i o n  and i n  o n e - h a l f  day  in  e a c h  I n s t a n c e  was a b le  t o  
t e a c h  th a n  th e  H u tc h lso n -H u e y  sy s tem  s a t i s f a c t o r i l y *  I t  r e ­
q u i r e d  th e  h a n d lin g  o f  a p p ro x im a te ly  3’''0 t r e e s  in  e a c h  c a se *  
A f te rw a rd  th e y  w ere  a b le  t o .g r a d e  a d e q u a te ly  enough  f o r  any  
c o m m erc ia l o p e r a t o r .  The r e s u l t s  o f  t h e i r  g ra d in g  was e n t i r e l y  
w i th in  t h e  l i m i t s  o f  th o s e  t h a t  w ould b e  r e q u i r e d  by  th e  
in d u s t r y *
In  th e  p r o c e s s  o f  c a r r y i n g  o u t a n o th e r  p o r t i o n  o f  t h i s  
s tu d y  t r e e #  w ere  c a r e f u l l y  g ra d e d  and  reco rded# - The r e s u l t s  
a r e  shown i n  T ab le  2* The f i n d in g s  o f  a n o th e r  s tu d y  made i n  
lo w er  'M ichigan p r e v io u s ly  m e n tio n e d  a r e  r e c o r d e d  in  T ab le  2{18),
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The s t j r ik i ï ig  c o r r e l a t i o n  o f  th e  d i s t r i b u t i o n  i n  t h e  v a r io u s  
g r a d e s  f o r  th e  W o s e p a r a t e  u s e s  o f  th e  H u tch iso n ^K u ey  s y s te m , 
one on th e  L u b re c h t f o r e s t  end th e  o th e r  I n  lo w e r  M ic h lg m , 
f u r t h e r  e m p a s iz e s  th e  p r a c t i c a b i l i t y  o f  t h i s  sy s te m  when 
a p p l i e d  e i t h e r  In  th e  G O «m ercl6  t r a d e  o r  m  a r e s e a r c h  to o l*  
L ack  o f  a c c e p ta n c e  o f  th e  H u tc h lso n -H u ey  sy s te m  b y  th e  
i n d u s t r y  i s  em p h asized  b y  th e  f a c t  t h a t  no  r e c o r d  o f  i t s  u se  
b y  e o ia m e rc is l C h r is tm a s  t r e e  e n t e r p r i s e s  h a s  b e en  found# lë ien  
d i s c u s s i n g  t h i s  f a s t  w i th  C h r is tm s s  t r e e  o w n e rs , j o b b e r s ,  co n ­
c e n t r a t o r s ,  c u t t e r s  and o t h e r s  th e  a u th o r  e n c o u n te re d  th e  
f o l lo w in g  o p in io n s  c o n c e rn in g  any  s t a n d a r d  g r a d in g  s y s te m ;
1* S ta n d a rd  t r e e  g r a d in g  i s  n o t  needed*
2 . S ta n d a rd  t r e e  g r a d in g  c a n n o t b e  done  becm , se  o f  t h e
v a r i a t i o n  i n  C h r is tm a s  t r e e # *
3* S ta n d a rd  g ra d in g  wmuld c o s t  to o  much t o  r e g u l a t e ,
%, The c o s t  ©f t r a i n i n g  g r a d e r s  w u l d  b e  p r o h i b i t i v e *
5# I f  s t a n d a r d  g r a d in g  was done th e  m is c e l la n e o u s  s i z e s  
and  g ra d e s  o f  t r e e s  l e f t  n e a r  th e  end o f  t h e  s e a s o n  
w ould  b e  d i f f l e ^ & t  to  s e l l ,
6 .  The r e g u l a t i o n  n e e d e d  t o  in fo rc ©  s ta n d a r d  g r a d in g
w ould  b r in g  a b o u t s t a t e  i n t e r f e r e n c e  i n  t h e  i n d u s t r y .
Ho s i n g l e  r e a s o n  f o r  t h e  l a c k  o f  a c c e p ta n c e  o f  s ta n d a r d
t r e e  g r a d in g  was r e v e a l e d .  Some o f  th e  o p p o s i t io n  t o  g ra d in g
a p p e a rs  t o  be  due t o  a p p re h e n s io n  c a u s e d  b y  an  i m c e r t a i n t y  
a b o u t how th e  v a r io u s  p a r t s  o f  th e  I n d u s t r y  w ould  b# e f f e c t e d .  
A n o th e r  o p in io n  r e v e a l e d  a d i s t a s t e  f o r  th e  r e g u l a t i o n  lA lc h  
would acecanpsny s t a n d a r d  g r a d in g .  P ro b a b ly  th e  g r e a t e s t  
r e a s o n  f o r  t h i s  l a c k  o f  a c c e p ta n c e  i s  t h e  d e f i c i e n c y  o f  l e a d e r ­
s h ip  i n  t h e  l o c a l  t r e e  i n d u s t r y *  The v a r io u s  o p e r a to r s  seem  
t o  be  w a i t in g  f o r  th #  o t h e r  f e l l o w  t o  t r y  i t .  I f  one c o n c e n ­
t r a t o r  c o u ld  be  p e rs u a d e d  t o  u se  @ sy s tem  suchk.as th e  H u tc h i-  
son -H uey  sy s te m  and  w ere t o  f i n d  i t  a d v a n ta g e o u s  t o  c o n t in u e
a p p ly in g  I t  th #  a rg u m e n ts  o p p o s in g  s t a n d a r d  g r a d in g  w ould
beoome m e a n in g le s s  and  a p a th y  w ould p ro b a b ly  d is a p p e a r*
The f o l lo w in g  o p in io n s  w ere o f f e r e d  b y  p e r s o n s  ®e-
q u a ia te d  w ith  th e  H u to h iso n -K u e y  sy s te m  a s  r e a s o n s  why i t  i s
n o t  b e in g  u se d  by  th e  i n d u s t r y i
1*. Th® sy s te m  h a s  to o  much t o  rem ember*
2 .  G ra d e r#  w ould n e e d  to o  much t r a i n i n g *
3* T hro#  g ra d e s  o f  t r e e s  a r e  to o  many*
%* Some o f  th e  g ra d e  nam es im p ly  i n f e r i o r i t y *
5* The u s e  Of t h r e e  g r a d e s  w ould  c o m p lic a te  th e  p r o c e s s -  
in g  o f  t r e e s  and t h e  f i l l i n g  o f  o rd e r s *
6* b a rg e  t r e e s  c a n n o t b e  g ra d e d  w i th  th e  same r u l e s  a s  
s m a ll  t r e e s *
Î*  V a r i a t i o n  b e tw een  g r a d e r s  w i l l  o c c u r .
lo n e  o f  t h e  p e r s o n s  wh.o w ere c o n ta c te d  seem ed t o  t h in k  
t h a t  t h i s  s y s tm i  w ould g a in  w ide a c c e p ta n c e  In  t h e  f o r e s e e a b le  
f u tu r e *  H ow ever, s i n c e  t h i s  m ethod  was p r e s e n t e d  s e v e r a l  cow - 
p a n ic s  have  made an  e f f o r t  t o  g ra d e  t h e i r  o w  t r e e s  w ith  s im p le  
s y s te m s  o f  t h e i r  own in v e n t io n *  An exam ple  i s  a two g ra d e  
sy s te m  o f  a c c e p ta b le  t r e e s  u se d  b y  th e  n o r th w e s te r n  F v e rg re e n  
Company o f  M issoula*  T h is  company h a s  fo u n d  t h a t  t h e  in c r e a s e d  
r e t u r n s  from  th e  g ra d e d  t r e e s  m ore than p ay s f o r  th e  c o a t  o f  
t h e  g r a d in g  o p e ra t io n *  The H o fe r t  Company o f  S e a t t l e ,  Wash­
in g to n  a l s o  a p p l i e s  a m ethod  o f  s o r t i n g  t h c l r  t r e e s .  In  a 
n e w s l e t t e r  d i r e c t e d  to  g ro w e rs  th e y  i l l u s t r a t e d  t h e  ty p e s  o f  
t r e e #  th e y  p r e f e r r e d  w i th  p h o to g ra p h s  ta k e n  fro m  th e  H u tc h is o n -  
Huey sy s te m  a s  p u b l is h e d  b y  th e  F o r e s t  and C o n s e rv a t io n  E x p e r i ­
m ent S t a t i o n  (1^3*
T h e re  i s  some I n d i c a t i o n  t h a t  th e  w h o le s a le  m a rk e t i s  
a l s o  I n t e r e s t e d  i n  a s y s te m a t ic  m ethod  o f  g ra d in g  C h r is tm a s  
t r e e s .  The F o r e s t  and C o n s e rv a t io n  E x p e rim e n t S t a t i o n  h a s
r e c e iv e d  a z iW ber o f  l e t t e r s  f ro m  t h e s e  o r g a n lE a t io i i s  l o c a t e d  
i n  v a r i o u s  p a r t s  o f  th e  M idw est a s k in g  f o r  th e  names m d  ad ­
d r e s s e s  o f  Jo b b e rs  who a r e  w i l l i n g  to  s e l l  t r e e s  g ra d e d  wj-th 
t h i s  sy stem #
The E f f e c t  o f  C om m ercial T re e  P r o c e s s in g  on Q u a l i ty
C o ro ie re ls l  P r o c e s s in g
Gommerc1ml p r o c e s s in g  o f  C h r is tm a s  t r e e s  i s  m  im p o r­
t a n t  f a c t o r  i n f lu e n c i n g  th e  q u a l i t y  o f  th e  p ro d u c t  w hich  i s  
p r e s e n t e d  on  th e  r e t a i l  lo t# *  P r e s e n t  m ethod# o f  co m aere im l 
s o r t i n g  and  p r o c e s s in g  i n  c o n c e n t r a t i o n  y a rd #  c o n s i s t  o f  f i v e  
d i s t i n c t  s t e p s ;
1# H a u lin g  m û u n lo a d in g *
2* A p p ra is a l*
3# Trim m ing*
Ij.* S o r t in g *
5* S i s i n g .
H a u lin g  m û  u n lo a d in g
H a u lin g  and  u n lo a d in g  o f  C h r is tm a s  t r e e s  i s  a c c o m p lish e d  
I n  s e v e r a l  d i f f e r e n t  ways* The f i r s t  o p e r a t io n  in c lu d e s  c a r r y ­
in g  o r  p u l l i n g  o f  th e  t r e e s  from  th e  wood# t o  some s i d e  ro a d  
w here th e y  m ig h t be  lo a d e d  on some m eans o f  t r a n s p o r t a t i o n .
T h is  c o n s i s t #  o f  a n y th in g  from  an  o r d in a r y  p ic k u p  t r u c k  t o  a 
h o rse d ra w n  fa rm  wagon t o  a l a r g e  t ru c k *  The c a r e  w ith  w hich  
th e s e  t r e e s  a r e  lo a d e d  o n to  t h i s  co n v ey an ce  and u n lo a d e d  a t  
th e  c o n c e n t r a t i o n  y e a r  c o n t r i b u t e s  c o n s id e r a b ly  t o  t h e  q u a l i t y  
o f  th e  t r e e  t h a t  f i n a l l y  r e a c h e s  t h e  b u n d le d  p ro d u c t  w h ich  1# 
p r e s e n te d  t o  th e  w h o le s a le r  and r e t a i l e r *  Some o p e r a to r s  when 
u n lo a d in g  rem ove th e  e n t i r e  lo a d  w i th  t h e  u se  o f  ro p e  s l i n g # .
“X6*«
l ï i  th e  p r o c e s s  o f  « c e o n jp lle h ln g  t h i s  o p e r a t io n  q n i t e  fre i# i@ n tly  
c e r t a i n  p o r t i o n s  o f  th e  l o a d ,  e s p e c i a l l y  th e  b o tto m  becom e com­
p r e s s e d  and  aom etim es b a d ly  b ro k en *  I f  th© lo a d  I s  a llo w e d  t o  
s t a n d  f o r  any  p e r io d  o f  tim e  th e  t r e e s  n e a r  t h e  b o t to m  become 
so  s e r l o u t l y  c o m p re sse d  t h a t  th e y  a r e  v e ry  d i f f i c u l t  t o  g rad e*
I t  a l s o  de fo rm s and  c r u s h e s  some o f  t h e  t r e e s  t o  t h e  p o i n t  
w here th e y  may n o t  r e a c h  th e  c u s to m e r  i n  a s a t i s f a c t o r y  c o n ­
d i t i o n *  C a r e le s s  h a n d l in g  d u r in g  c o ld  w e e th e r  o f  lo a d s  t h a t  
w ere a llo w e d  t o  become f r o z e n  u s u a l l y  r e s u l t #  I n  s e r i o u s  damage 
b e c a u s e  o f  t h e  b r i t t l e n e s s  o f  th© s m a ll  b ra n c h e s *
A p p r a is a l  *
A p p ra is a l  s t a r t s  sa  so o n  a s  th e  t r e e s  h ave  b e en  u n lo ad ed *
The c c m c e n tr e t io n  y a rd  o p e r a to r  rem oves e a c h  t r e e  from  th e  p i le *
i n s p e c t s  i t  and  d e c id e #  e t h e r  o r  n o t  i t  i s  m e rc h a n ta b le *  I f
i t  i#  n o t  a c c e p ta b le  he th e n  d e c id e s  W ie th e r  o r  n o t  i t  can  be
made so  by  a l t e r a t i o n *  I f  i t  n o t  be  im proved  enough  b y  
tr im m in g  he r e j e c t s  o r  cid.1# i t *  I f  i t  cm . be  im proved  enough  
by  tr im m in g  t o  be s a l a b l e  i t  i s  r e t a in e d *  F ig u re  2. shows a 
c o m m erc ia l s o r t e r  a t  work*
T r l im in g #
T re e s  o f t e n  can  b e  im proved  In  q u a l i t y  by  trim m in g *
The t r in a a ln g  o f  th e  u n m e rc h a n ta b le  t r e e s  i s  an e x a c t  o p e ra t io n *  
I t  in v o lv e s  a l t e r i n g  th e  sh a p e  o f  th e  t r e e  b y  one o f  tw o o p e ra ­
t i o n s .  U s u a l ly  t h i s  a l t e r a t i o n  cun  b e  a c c o m p lish e d  b y  th e  
tr im m in g  o f  a num ber o f  b ra n c h e s  from  th e  b a se *  T h is  make# an 
u n m e rc h a n ta b le  t r e e  s m a l l e r  b u t  a c c e p ta b le *  O c c a s io n a l ly  t r i m -  
in g  in v o lv e s  c u t t i n g  th e  e n t i r e  to p  o u t o f  a l a r g e  t r e e  and
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F ig u re  2 . — A commercial C h ris tm as  t r e e  s o r t e r  su rro u n d ed  by 
t r e e s  s e g re g a te d  i n t o  th e  v a r io u s  s i z e  c l a s s e s .  Note th e  
m achete i n  h i s  r i g h t  hand which he u se s  to  t r im  b ra n c e s  from  
th e  base  o f t r e e s  to  improve them . Ho w i l l  o f te n  c u t  a t r e e  
o f f  a t  a d e f e c t  to  make th e  rem a in in g  p a r t  m e rc h a n ta b le .
G onvertlm g  i t ,  f o r  e x a m p le , from  a 10 o r  12* f o o t  s i z e  t o  s  if. 
o r  6* f o o t  » l 3e*
S o r t i n g ,
S o r t in g  i s  dome I n  s«s® eono@ ntr@ tlom  y a rd s  I rn n o d io te ly  
f o l lo w in g  a p p r a l s o l  an d  trim m ing*  I n  th e  m a j o r i t y  o f  th e  y a rd s  
t h i s  am o u n ts  t o  n o th in g  mor# t h a n  th e  s e g r e g a t io n  o f  th e  t r e e s  
i n t o  m ore th a n  one q u a l i t y  o l a s s  b y  t h e  o p e r a to r  a s  he f l s u s l l y  
i n s p e o t i  th e  t r e e s *  The s e p a r a t i o n  i n t o  ewen two s e p a r a t e  
g ro u p s  i s  p e rfo rm e d  o n ly  b e c a u se  th e  o o a e e n t r a t o r  can  r e c e i v e  
a prem ium  p r i c e  f o r  t h e  h ig h  q u a l i t y  t r e e s  on c e r t a i n  m ark e t#  
w h ich  m ore th a n  o f f s e t s  th e  c o s t  o f  t h i s  o p e ra t io n *
S i z i n g #
s i z i n g  c o n s i s t s  o f  t h e  g ro u p in g  o f  t h e  t r e e s  i n t o  s i z e  
c la s s e s *  T hey a r e  u s u a l l y  d e p o s i te d  i n  sm a ll  p i l e s  a f t e r  a l a -  
i a g  mid A  low ed to  re m e in  w i th o u t  f u r t h e r  h a n d l in g  u n t i l  t h e  
b a l e r  p ro c e e d s  t o  b u n d le  tW m  i n t o  s t a n d a r d  u n i t s  c a l l e d ‘b a l e s ” 
f o r  sh ip m en t to  th e  w h o le s a le r  and  r e t i l e r ,  A b a l e  c o n ta in s  
s e v e r a l  t r e e s  o f  th e  same s i z e  w ith  a t o t a l  stem  l e n g t h  o f  2!̂  
f e e t ,  F«* exam ple a b a le  o f  C h r i s tm a s t r e e s  m ig h t c o n ta in  
t h r e e  8- fo o t ,  o r  s i x  i |.- fo o t  t r e e s *  The n W b e r  o f  tre e .#  p e r  b a le  
f o r  th e  v a r io u s  s i z e  c l a s s e s  I s  shown i n  T a b le  3*
I n f lu e n c e  o f  P r o c e s s in g  on « Sam ple o f  ̂ T rees
I n  an e f f o r t  t o  d e te rm in e  th e  l o s s  o f  q u a l i t y  b e tw een  
th e  f i e l d  and t h e  l a s t  o p e r a t io n  i n  th e  c o n c e n t r a t i o n  y a rd  
a  sam ple  o f  852 C h ris t in a s  t r e e s  w ere s t u d i e d ,  th o r o u g h ly .
The t r e e s  w ere g ra d e d  i n  t h e  woods im m e d ia te ly  a f t e r  th e y
T a b le  3 ♦— The o f  T re e s  p e r  B a le  f o r  th e  T a r io n s  Sia©
C la s s e s
S iz e  ' 
#l@#s
Bang© l a  l e n g t h  
above th e  
b o tto m  w h o r l■
T rees  
p e r  b a l e
’n S p S S e F ’'
2- f o o t 2 t o  3 8
% -fo o t 3 to 6
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were c u t  u s in g  th e  H iiteh lson -H u ey g ra d in g  system # They 
w ere fo l lo w e d  th ro u g h  e a c h  s t e p  in  t h e  p r o c e s s in g  c h a in  
d e s c r ib e d  above end e n r e f u l l y  r e ^ r a d e d  J u s t  b e f o r e  th e y  
w ere b a le d *  The r e s u l t #  o f  g ra d in g  b e f o r e  end a f t e r  com» 
m e r e la l  p r o c e s s in g  a re  shown in  T ab le
& r e d u c t io n  in  t o t a l  t r e e  l e n g t h  I n c u r r e d  b y  th e  
tr im m in g  d u r in g  p ro c e s s in g ;  re d u c e d  th e  num ber o f  b a l e s  b y  
22*if.* W hile  t h e r e  wsa a 6*8 p e r c e n t  I n c r e a s e  i n  th e  num ber 
o f  t r e e s  in  th e  prem ium  s« d  s ta n d a r d  g ra d e s  t h e r e  was a 
d e c r e a s e  o f  1*8 p e r c e n t  In  t h e  num ber o f  b o le s *  Some o f  
th e  s h o r t e n in g  o f  t r e e s  fcy tr im m in g  was done t o  rem ove 
damage n e a r  th e  b a s e  w hich  o c c u r r e d  dt<rlng h a u l in g  end  un ­
lo a d in g #  S e v e r th u l e s s  many t r e e s  w ere trim m ed  w ith o u t  
s u f f i c i e n t  im provem ent In  o u a l i t y  t o  advance  them  t o  a 
h i g h e r  g r a d e * S in c e  th e  t r e e s  a r e  s o ld  in  b a le  u n ' t s  th e  
im provem ent i n  t r e e  q u a l i t y  w.:,s n u l l i f i e d  by  th e  r e d a c t i o n  
in  t r e e  l e n g t h  b e c a u se  t h e  num ber o f  b a le s  in  th e  prem ium  
and s ta r id s r d  g ra d e s  re m a in e d  a b o u t th e  acme* The r e d u c t io n  
i n  num ber o f  b o le s  by  2 2 *l|. th u s  was c o n f in e d  to  th e  u t i l i t y  
and  c u l l  g ra d e s*  & commom p r a c t i c e  b y  c o n c e n t r a to r s  i n  th e  
i n d u s t r y  I s  t o  b u y  t r e e s  on a bel©  b a s i s  from  th e  c u t t e r s  
and  S t  im page o v n e rs  a f t e r  th e y  have b e en  p r o c e s s e d  by  t h e i r  
w o rk e r s .  The c u t t e r s  and s tm p ^ g e  oi-mers r a t h e r  th a n  th e  
c o n c e n t r a to r s  th u s  m ust a b so rb  th e  l o s s  c a u se d  b y  a r e d u c t io n  
o f  num bers o f  b a le s  d u r in g  p r o c e s s in g .
The l o s s  in  d o l l a r s  and  c e n t#  may be m ore i n d ic a t i v e *
Tabl# Influene# of Gommmrelal Proceaolmg on Gbrletmm# Tree
G rad es o f  t r e e s
G rade
I n ' th e  w eeds 
( ^ I r e e t l y  a f t e r  e n t t l n g )
In  th e  c o n c e n t r e t i o n  f a r d  
C A fte r co m m erc ia l p r o c e s s ­
in g  and  re a d y  f o r  b a l i n g ) ,
p e r c e n t ' m i# b e r hnm W r 
o f  t r e e s  of b a le s
p e r c e n t m m ber 
o f t r e e s
' n im b e r 
of  b a le s
Prem lsm 1 9 .0 162 5 2 .2 2 1 .7 185 5 3 .3
S ta n d a rd 5 1 .3 k37 1 2 8 .0 55.8 Î175 12%.6
m i l i t j 2 7 .2 232 62.9 2 0 .5 175 ÎI3 .9
C u ll 2 .5 21 h*$ 2 .0 17 3 .L
f e t a l  100 852 2ÎI7 .6 100 852 225*2
I
mr
% Hyitchi®©a-Hu®y ayatem  ( 16)♦
D u rin g  th e  c - - t t in g  sesson . o f  19$^ th e  c u t t e r s  r e c e iv e d  
^ ,9 8  p e r  b a le  f o r  t r e n s  d e l i v e r e d  t o  t h e  G re cn o rg h  y a r d ,  
w o r th  #2||.2*65 t o  th e  c o t t e r  and  w ith  0 a t 'w p a g e  v^vlo© o f  
#91 #61# The r e d u c t io n  In  b a le  num bers o f  2 2 , |j. e s  0 r e s u l t  
o f  co m m erc ia l p r o c e s s in g  f o r  th e  mamole o f  8$2 t r e e »  t h e r e ­
f o r e  c o a t  th e  c u t t e r  #21»9$  and  th #  la n d o w n er # 8 ,2 8 ,  T h is  
l o s s  am oisited  t o  n in e  p e r c e n t  o f  th e  t o t a l  p o t e n t i a l  v a lu e .  
The c o n c e n t r a to r  d e fe n d s  h i s  p o s i t i o n  fey o o in t in g  o u t 
t h a t  w h ile  t h e  immfeer o f  b a l e s  o f  ts»e©s l a  t h e  u p p e r  g r s d e s  
i s  n o t  i n c r e a s e d  th e  a c t u a l  num ber o f  t r e e s  i n  t h e s e  g r a d e s  
i s  gr©o-;©r* By s h ip p in g  b e t t o r  q u a l i t y  t r e e s  he i s  b e t t e r  
a b le  t o  com pete e f f e c t i v e l y  î 'd th  o th e r  p ro d u c e r s  und p ro d u c ­
in g  ere& s so  a s  t o  m y la ta  in  e s a t i s f a c t o r y  o u t l e t  f o r  th e  
t r e e s  o f  c u t t e r s  and lan d o w n ers#
The s c t u s l  f a u l t  l i e s  In  thci m ethod o f  p a y in g  c u t t e r s  
end  S t im p a -e  o im e rs .  The c o n c e n t r a to r  buys t r e e s  b a s e d  upon 
& minimum s ta n d a r d  f o r  a d é f i n i  be p r i c e ,  ¥ h i l e  th e  m ark e t 
c a n  a b so rb  0 c e r t a i n  num ber o f  minimum s ta n d a r d  t r e e s  i t  1»
f o l l y  f o r  e c o n c e n t r a to r  to  a t te m p t  to  b a ^ e  h .ls  b s i n e s s  on
t h i s  ty p e *  In  o r d e r  t o  p r o t e c t  h im s e l f  a g a in s t  e x c e s s iv e  
num bers o f  minimum q u a l i t y  t r e e s  t h e  c o n c e n t r a to r  i s  f o r c e d  
t o  r r l s e  th e  a v e ra g e  fey h eav y  tr im m in g .
The c u t t e r  s t r i v e s  t o  h a r v e s t  t r e e s  w hich  j u s t  ex ceed  
th e  minimum s ta n d a r d s  r a t h e r  th a n  to  o u t  h ig h  q u a l i t y  t r e e s ,  
n o t  r e a l i s i n g  f u l l y  t h s t  n e a r l y  t e n  p e r c e n t  o f th© b a l e s  he
h a r v e s t s  w i l l  be l o s t  i n  p r o c e s s in g .
I t  would be much b e t t e r  f o r  th e  c o n c e n t r a to r s  t o  b u y
•23*
t r e e s  fro m  th e  c u t t e r s  and  s tu rap ag es  o^mer# b y  g ra d e  on a 
g r a d u a te d  s c s i e .  f h i s  w ould  g iv e  th e  sfcumpage ow ner added  
i n c e n t i v e  t o  grow b e t t e r  t r e e s .  I t  w ould s l s o  e n c o u ra g e  
th e  c u t t e r s  t o  s e e k  o u t th e  f i n e r  t r e e s »  f h e  t im e  and 
e f f o r t  s p e n t  b y  c u t t e r s  h a n d l in g  th e  t e n  o e r c e n t  o f  th e  
b a l e s  t h s t  o re  c u l l e d  o r  trim m ed  eway in  th e  c o n c e n t r s t l o n  
y a rd  w ould be  s a v e d ,  and th e  n o rk e r s  in  th© y s r d  wniild sp e n d  
much l e s s  t im e  tr im m in g  t r e e s  t h a t  sh o u ld  have  b e e n  p r o p e r ly  
t r i i m e d  i n  t h e  woods o r i g i n a l l y »  fh® em p h asis  w ould b e  
r i g h t l y  p la c e d  on q u a l i t y  r a t h e r  th o n  on num ber o f  t r e e s »
The R e v ise d  H u te h iso n -H u g y  System  
M o d if ic a t io n s  In  th e  H utchison«*H uey S ystem  w ere made 
a f t e r  c o m p le tio n  o f  th e  f i e l d  w ork In  t h i s  s tu d y  In  on a t te m p t  
t o  make i t  m ore a c c e o ta b le  t o  th e  0 h ris tm s®  t r e e  I n d u s t r y  
In  th e  M isso u la  e re a  and t o  c l a r i f y  c e r t a i n  f a c t o r s  w h ich  
w ere t ro u b le s o m e , The m o d if ie d  sy s te m  p r e s e n te d  i n  T a b le  $ 
w i l l  b e  r e f e r r e d  t o  a s  t h e  R e v ise d  H u tc h iso n -H u e y  sy s te m .
The f o l lo w in g  r e v i s i o n s  w ere m ode;
1 .  What c o n s t i t u t e s  a gap o r h o le  i n  th e  f o l i a g e  o f  @ 
C h r is tm a s  t r e e  was r e d e f in e d  t e  a v o id  v a r i s t i o n  o f  
i n t  e r p r e t a t i o n *
2» The g ra d e  nam es w ere c h a n g e d ,
3* Th© f a c t o r  D e fo rm ity  was changed  t o  D e f e c t s ,
l it  The sy s te m  was d iv id e d  i n t o  two p a r t s  so  t h s t  t r e e s  
l a r g e r  th a n  th e  r l g h t - f o o t  c l a s s  w hich  a re  consaonly 
u se d  c o m m e rc ia l ly  w i l l  be g ra d e d  m ore r i g i d l y  th a n  
th© s m a l le r  t r e e s  m ost o f t e n  u se d  In  r e s i d e n c e s ,
5» Th© c h a r a c t e r i s t i c s  f o r  g ra d e  one t r e e s  w ere  r e d e f in e d
i n  o r d e r  t o  e l e v a t e  th e  in f lu e n c e  o f  d e n s i t y  and t o
i n c r e a s e  t h e  o r o ^ o r t l o n  o f  th© t r e e s  t ^ e t  w i l l  be  I n ­
c lu d e d  I n  t h i s  g rad© .
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One f a c t o r  w h ich  was fo im d  t o  be  t r o u b l e 8ome when 
u s in g  th e  Hutchi® on-»H uej sy e te ïn  to  grad© t r e e s  warn th e  
d e f i n i t i o n  o f  a h o le  o r  gep  l ^ r g e  enough t o  make c f a c e  
( e a c h  t r e e  i s  c o n s id e r e d  t o  h av e  f o u r  q u a r t e r s  o r  f a c e s )  
in c o m p le te *  I t  was made m ore s p e c i f i c  to- a l l e v i a t e  v srla -*  
t i o n  be tv jeen  g r a d e r s .  The d e f i n i t i o n  in  th e  H u tch lsw -^R 'iey  
sy s te m  warn "a n  im p o r ta n t  gap o r  im d u ly  lo n g  b ra n c h e s  in  one 
o f  th e  seg m en ts  o f  & f a c e  m akes t h a t  f a c e  a d e f e c t iv e  one" 
( 1 6 ) .  In  o r d e r  t o  b e  m ore s p e c i f i c  th e  d e f i n i t i o n  o f  a hoi©  
o r  gap  1: r g a  e n o u ^  t o  make a f a c e  in c o m p le t#  was r e d e f in e d  
a s  a gap  i-iiich  a f fe c t®  tw o i-A o rls  o f  b r a n c h e s | when l a r g e r  
th a n  t w o - t h i r d s  o f  a f a c e  b gap was c o n s id e r e d  t o  make two 
f a c e s  incom plet© *
In  th e  R e v ise d  Hu:tehison*Hu©y -sys em th e  g ra d e  names 
w ere  c h an g ed  from  prem ium* s ta n d a rd *  and  u t i l i t y  t o  o rem iua*  
s e l e c t ,  and re g u l-^ r  f o r  g ra d e s  1 ,2 ,  end 3 ,  r e s p e c t iv e ly *
The nomes w ere c h sn g ed  t o  o v o id  im p ly in g  i n f e r i o r i t y  In  th e  
nam es o f  th e  lo w e r  g ra d e s  w h ich  m ig h t heve  a h a rm fu l in f lu e n c e  
on s a l a b i l i t y  o f  th e  t r e e s *
The f a c t o r  w hich  v o s  c a l l e d  " d e f o r m i ty ” i n  t h e  
H u tcb iso n « H u ey  sy s te m  was renam ed " d e f e c t s ” ond e n la r g e d  
t o  in c lu d e  r u l e s  f o r  e v a l u a t i n g  o p e r a t i o n a l  demsge* The 
name o f th e  f a c t o r  was ch an g e d  b e c a u s e  some o f  th e  im p er­
f e c t i o n s  in c lu d e d  u n d e r  t h e  d e s c r i p t i o n  o f  d e fo r m i ty  w ere  
n a t u r a l  and n o rm al i n  D o u g las  f i r  and o n ly  f la w s  vi-hen th e  
t r e e s  a r e  u se d  f o r  C h r is tm a s  t r e e s *  Such t h i n r s  a s  weak
branche#* woody basi’S* lopsidedness* and marked vsrlatlon 
im density ere not ecajtortions as the word deformity implies, 
Considerable damage oc-c«ra when the trees are loaded and 
imlomded especially during freezing weather when the trees 
besom© quite brittle, S© that the grader would know how to 
sppreise .iwcb damage the rul## for evaluating it were plsced 
with those for other perfections under defect# in Table 3* 
(gee Appendix for photograph® of commim defect#)»
The R e v is e d  # u tch l# o n » H im y  sy s te m  was d iv id e d  I n t o  
tw o p ü p ta  t o  s e p a r a t e  c o m m e rc ia l ly  u se d  t r e e s  fro m  those 
u se d  i n  th e  homes * Pew f a m i l i e s  u s e  a t r e e  l e r g e r  th a n  t h e  
e l.g h t» fo © t s i z e  c la s s #  The l - . r g e r  one# a re  u se d  b y  h -B ln e s #  
f i r m s ,  c h u rc h e s ,  c lu b s  and s i m i l a r  g ro u p s  who w ant and w i l l  
p e y  f o r  on e x c e p t io n a l  t r e e #  The r e d e s  f o r  t r e e s  above 
th e  © îg h t* fo o t  c l a s s ,  w ere made more s e l e c t i v e  by c r e s t i n g  
r i g i d  c h a r a c t e r i s t i c s  f o r  o rem lim  grad©  t r e e s  end by  making, 
th e  c h a r a c t e r i s t i c s  f o r  e s e h  grad® one s t e p  above th e  com- 
p s r o t i v e  one i n  th e  o th e r  d i v i s i o n  o f  th e  sy stem #  As l.v rg e  
t r e e s  u s u a l ly  a rc  p i,.,cad  o u t s id e  o r  in  l a r g e  room s w here 
th e y  e s n  be v iew ed  fro m  e v e ry  s id e  th e y  m ust b e  o f  b e t t e r  
q u a l i t y #  T h is  change  w i l l  a f f e c t  o n ly  e sm a ll p o r t i o n  o f  
t h e  t r e e s  a® th e  percen tv> ‘~'e In  th e  l a r g e  s i z e  c l a s s e s  i s  
sm a ll#  The t o t a l  h r v e s t  from  t,he l u b r e c b t  F o r e s t  In  1953 
in c lu d e d  f o u r  p e r c e n t  o f  th e  b a l e s  in  th e  s i z e  c l a s s e s  
above  e i g h t  f e e t#  H ow ever, a s  ,raost c o n c e n t r a to r s  w i l l  
a c c e p t  o n ly  e x c e l l e n t  q u a l i t y  l a r g e  t r e e s  t h i s  change In
*27-
t h e  g r a d in g  ey e tem  i s  o n ly  a r e a l i s a t i o n  o f  a m a rk e t p r e s *  
m r#  t h a t  already e x i-s ta #
îh e  c h a r a c t e r i s t i c s  f o r  Grmde 1 w ere c h an g ed  t o  îîs- 
elud©  d e n se  t r e e s  w i th  one im p e r f e c t  fee© # T hese  w ere in ­
c lu d e d  i t h  th e  s ta n d a r d  or Gr#d@ 2 t r e e s  in  th #  H u tc h is o n -  
S uey  my#tern# T h is  ch an g e  was made to  e l e v a t e  the Im p o rta n c e  
o f  d e n s i t y  and. to  i n c r e a s e  t h e  p e r c e n ta g e  o f' t r e e s  i n  G rade  1# 
Th# demand for dense t r e e s  I s  s tro n g #  B u y ers  cLimtom- 
c r i l y  h sv #  v ie d  w ith  ©aeh o th e r  to- p n rc h a a c  o o m p e r l t lv e ly  
h e a v y  b a l e s  and hemyy e o r lo o d s  o f  t r e e # *  even  th o u g h  th e  
c o s t  o f  f r e i g h t  p e r  t r e e  I s  h ig h e r#  beesuee th e  d e n se  t r e e #  
t e n d  t o  command @ m ore htmdso-me p r i c e  on th e  r e t e l l  m ark e t#
Th© N o r th w e a te m  E v e rg re e n  Gompmny o f  M isso u la*  M ontana 
s a g r e g s t e s  th e  d en se  t r e e s  and  s e - l l s  th&m a s  ’' s p e c i a l s ” #
The " s p e c i a l s *  s o ld  f o r  t h i r t y  p e r c e n t  m ore th a n  th e  " re g u la r# *  
i n  19$h*  A ", S c o t Shomboagh* a r e t a i l  G h ris tm o#  t r e e  d e a l e r
i n  Ho’îStott* T e x a s , come# t o  M isso u la  a n n u a l ly  to  p s r s o n s l l y  
s e l e c t  two c a r lo a d s  o f  d e n se  t r e e s  f o r  h i s  l o t s .  Mr.
Shsm bough s a i d  t h a t  he con  a f f o r d  t o  p s y  th e  c o s t  o f  t r a v e l ­
in g  t o  M isso u la  and s 'to y ln g  t h r e e  w eek#, and p ay  th e  h ig h e r  
p r i c e  o f  th® d e n se  t r e e s  b e c a u se  th e y  y i e l d  e much h ig h e r  
p r o f i t  on t h e  r e t a i l  m a% e t  i n  H ouston#
The p e r c e n ta g e  o f  t r e e #  i n  th e  prem ium  g ro d e  o f  th e  
H u tc h iso n -H u e y  sy s te m  was lo w . F o r  th e  t r e e s  g ra d e d  i n  t h i s  
s tu d y  I t  was o n ly  16#9 p e r c e n t  (S e e  T a b le  2 ) ,  I n  an o th e r  
s tu d y  I n  lo w e r  'M ichigan th e  p e r c e n t e r #  o f  w i ld  t r e e #  i n  E rode 
1 w i th  th e  H u tc h lso n -H u e y  ay#tern was 13*3* By r e d e f i n i n g
#28 .
t h i s  g ra d e  and in c lu d in g  m ore d e n se  t r e e s  th e  n u n tje r  o f  pre* 
minm t r e e s  s h o u ld  be in c r e a s e d  t o  a b o u t 20 p e r c e n t  so  t h a t  
th e  p e r c e n ta g e  o f  t r e e s  In  ©sch o f  th e  g r a d e s  ijo u ld  b e  l e s s  
u n e q u a l fS@e A ppendix  f o r  p h o to g ra p h s  i l l u s t r a t i n g  t h e  
R e v is e d  H u tc h lso n » S u e y  s y s te m ) »
-29*
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Wee# f o r  C o n tro l  o f  H a r r o a t in g
I n  g e n e r a l  p a s t  h a r v e s t i n g  o f  C h r is tm a s  t r e e s  i n  w e s te rn  
M ontana was made w i th  l i t t l e  r e g a r d  f o r  s u s t a i n e d  p r o d n e t io n  
o f  good q n m l l t j  t r e e s *  Thns^ « c o n t in u in g  d e c l in e  i n  s ta n d  
q n a l i t y  h a s  t a k e n  p la c e *  The i p p l l c s t l o n  o f  im p ro v ed  f i r e  
c o n t r o l  and l e s s  d e s t r u c t i v e  lo g g in g  m ethods h a v e  r e d u c e d  th e  
number o f  l a r g e  o p e n in g s  w h ich  f r e q u e n t l y  w ere r e s to c k e d  w ith  
B o u g ie s  f i r *  W ith  t h i s  r e d u c t io n  i n  a r e a  o f  p o t e n t i a l  new 
C h r is tm a s  t r e e  s t a n d s  and  th e  l o s s  o f  p r o d u c t io n  a s  th e  o l d e r  
o n e s  grow  to o  l a r g e  o r  becom e d e p le te d  b y  p o o r  c u t t i n g  m ethods 
t h e  s u p p ly  o f  a v a i l a b l e  s tum page  h a s  d e c lin e d *
C h r is tm a s  t r e e  s tu m p sg e  p r i c e s  h ave  r i s e n  a t  th e  s u p p ly  
d im in is h e d  (S ee  A ppendix  f o r  stum page p r i c e  t r e n d s *  1938-51}-)•
I f  th® la n d o w n e r i s  t o  c a p i t a l i s e  f u l l y  upon  t h i s  i n c r e a s e  i n  
mtumpage p r i c e s  h e  m u st m anage h i s  le n d s  t o  I n c r e a s e  and  p e r ­
p e t u a t e  h i s  t r e e  p rod u ction *  I f  t h e  h a r v e s t i n g  i s  to  b e  done 
b y  p r o f e s s i o n a l  c u t t e r s  he m ust have sotjb m ethod o f  c o n t r o l l i n g  
w h ich  t r e e s  a r e  c u t  and  w h ich  a r e  l e f t #  He c an  do t h i s  i n  a t  
l e a s t  two ways# F i r s t l y *  th e  la n d o w n er can  e s t a b l i s h  c u t t i n g  
r u l e s  * and se c o n d ly *  he c a n  s e l e c t  o r  have s e l e c t e d  th e  t r e e s  
t h a t  a r e  t o  b e  h a rv e s te d #  W hile  c u t t i n g  r u l e s  i f  e n fo r c e d  
p r e v e n t  t h e  c u t t i n g  o f  t r e e s  t h a t  sh o u ld  b e  l e f t  f o r  f u t u r e  
c u t t i n g *  th e y  do n o t  g u a ra n te e  t h a t  a l l  t h e  t r e e s  t h a t  sh o u ld  
b# c u t  w i l l  be  h a rv e s te d #  The lan d o w n er c an  g e t  t h i s  d i r e c t  
c o n t r o l  b y  m ark in g  th e  t r e e s  t h a t  a re  re a d y  to  h a r v e s t  p r i o r
•30'**
t o  th e  o u t t lB g
Im th e  lo g g in g  i n d u s t r y  I t  i a  eommom f o r  f o r e s t e r #  t o  
m ark  th e  t im b e r  on  an  a r e a  b e f o r e  t h e  lo g g e r s  lo g  i t #  fh l&  
m a rk in g  l a  done t o  s e l e c t  t h e  t r e e #  t h a t  a r e  r e a d y  to  h a ry em t 
and  to  p r e a e rv #  t h o s e  t h a t  a r e  g row ing  s a t i s f a c t o r i l y #
I n  H icM g an  some o f  t h e  in te r n # Iv e ly  m anaged C h r i s te a #  
t r e e  p l a n t a t i o n s  a r e  c r u i s e d  y e a r l y  t o  c h o o se  th e  t r e e #  t h s t  
@r© re a d y  f o r  h a r v e s t in g #  fh© w l ê c t e d  t r e e s  a r e  m arked  w i th  
ta g # *  TM® m ark in g  i s  dons #o  a s  to  rem ove t h e  l a r g e s t  and 
f i n e s t  t r e e # ,  t o  t h i n  th e  s t m d ,  and  t o  p r o v id e  a d e q u a te  sp a c e  
s o  t h e  re m a in in g  t r e e s  û m  d ev e lo p #  B u y e rs  @r@ p e r m i t t e d  t o  
s u rv e y  th e  m arked  p l a n t a t i o n #  w here th e y  c a n  se e  t h e  q u a l i t y  
o f  the. t r e e s  to  b e  h a rv e s te d #  Th# stim pm ge p r i c e  o f  t h e  m arked 
t r e e s  I n  some c a s e #  h a s  b e e n  30 p e r c e n t  h i g h e r  t h e n  s i m i l a r  
m m a rk e d  t r e e s #  M ark ing  f a c i l i t a t e s  p la ,rm tn g  an.d m a rk e t in g  a s  
t h e  l o c a t i o n  and num ber o f  t r e e s  to  b e  o u t  i s  known b e f o r e  th e  
h a r v e s t  seaso n #  In  g e n e r a l  m a rk in g  has- p ro v e d  t o  b e  a d v a n ta ­
g eo u s i n  C h r is tm e s  t r e e  p l a n t a t i o n s  w here  t h e  t r e e s  a r e  c o n c s iv  
t r a t e d  and t h e  y i e l d  p e r  a c r e  i s  r e l a t i v e l y  h ig h #
A r e v ie w  o f  th e  l i t e r a t u r e  r e v e a l e d  no in fm « m atio n  con­
c e r n in g  th e  m ark in g  o f  C h ris tm a s  t r e e s  p r io r  t o  c u t t i n g  in  
w i ld  s t a n d s ,  and  th e  p e r s o n s  c o n ta c te d  d u r in g  th e  c o u r s e  o f  
t h i s  s tu d y  had no know ledge o f  i t s  a p p l i c a t i o n  in  t h i s  s t a t e #  
Mr# Edward S h u l t s ,  A s s i s t a n t  S u p e r v is o r  o f  th e  Loi© 
S a t lo n a l  F o r e s t  s t a t e d  t h a t  th e  t r e e #  w h ich  a r e  t o  b e  l e f t  f o r  
t im b e r  p r o d u c t io n  i n  s e v e r a l  stan;d@ on t h i s  f o r e s t  w ere  m arked  
w i th  c l o t h  ta g s *  G u t t e r s  w ere  a llo w e d  to  h a r v e s t  an y  s u i t a b l e
,31^
tPëe# fPùm the remmlmlng iiemtoers ùf th#  ttanâ® 
w h ich  te tW le #  a b o u t  $0 a c r e # ,  àn  Im m ed ia te  f lm a m c là l  F s t u m  
me x^ealizeâ from th ese  ëtmds mâ »t th© eme  time they  
were th lm e d  so  that th e  tr e e s  r e t  a imed fo r  tlm bw  p ro â m tiô a  
could  Biaiatsâ. B adequate growth#,
0 »  o f  th e  o b j e c t i v e #  o f  t h i s  s tu d y  w t#  t o  l a v e s t l g a t e  
th e  s e l e c t i o m  o f O b r l s t w #  t r e e s  t o  he h a r v e s t e d  i n  o r d e r  
t o  d e te rm in e  th© d e s t r s b i l l t y  o f m ark in g  f o r  th©  p u rp o s e  o f  
r e g u l a t i n g  t M  c u t t i n g  o f  G hristm A # t r e e s #  The s p e c i f i c  ob­
j e c t #  o f  t h i s  s e c tlo m  a r e  ( 1 |  t o  f i n d  ^ s u i t a b l e  m a rk in g  
te c h n iq u e  and  t o  s tu d y  th e  e f f e c t  o f  m a rk in g  on# (2 )  t r e e  
q u a l i ty #  (3 )  c o s t  o f' c u t t i n g #  th )  p r o d u c t io n  p e r  a c re *  ($ )  
and t h e  r e s i d u i l  s t a n i#
Ë K perlm entm l P ro c e d u re
S ix  p l o t#  w ere e s t a b l i s h e d  i a  D o u g las  f i r  s t m d s  on 
t h e  D u b reo h t S ^ e r i m s n t a l  F o r e s t#  E ach p l o t  was l o c a t e d  
w i th  t h e  u s e  o f a s t a f f  c o a p e ss}  d i s t a n c e  was m ea su re d  b y  
p a c in g !  and  th e  b o u n d a r ie s  w ere  &*11 m arked w ith  b lu e  p a in t*  
a p p l i e d  to  t r e e s  on o r  a d ja c e n t  to  them* Th© p l o t s  c o n s i s t ­
ed  o f  t h r e e  p a i r #  each  l o c a t e d  i n  a r e a s  w i th  d i f f e r e n t  
s t a n d  c o n d i t io n s *  The s i z e  o f  p l o t s  v a r i e d  b e tw een  p a i r s  
tout t h e  members o f e a c h  w ere e q u a l  i n  a re a #  B ach p a i r  
c o n s i s t e d  o f  a m arked p l o t  and  a c o n t r o l#  b o th  I n  t h e  same 
ty p e *
Eaôh p la c e d  1b &m  p f  t h e  f  ©11 w i n g
1* S t » i »  w h ich  w ere  h e e o n ln g  to® l a r g e  f o r  O hrîatœ a®  
t r e e  p ro d n c t lo n *
2# S ta n d s  w h ich  w ere  J n s t  r e a c h in g  G h rlsW # #  t r e e  s i z e  
and  w ere  l a r g e  e n o u g h  f o r  t h e  f l r e t  c u t  t in g »
5* S ta n d #  w i th  a w ide  r a % e  o f  ag e  c l a s s e s  c o n ta in in g  
a  m l:K tw e o f  th e  c o n d i t io n #  f o n n i  I n  th e  f i r s t  two 
ty p e# *
P l o t s  I  and I I
D e s c r ip t i o n *
P l o t s  I  end  I I  w ere  l o c a t e d  I n  a n  a r e a  w i th  s t a n d s  
n e a r i n g  th e  mexlmim s is©  f h r  C h r is tm a s  t r e e  p ro d u c t io n *
The t r e e s  vm gB Û  f ro m  t h r e e  to  #1% In c h e s  d*h*h«* t w e n t j  
t o  t h l r t i ^  f e e t  t a l l ,  and f o r  t h e  m ost p a r t  w ere  g ro w in g  i n  
t h i c k e t #  w i th  c lo s e d  c a a o p le s *  S tfin d s  %dth th e s e  c o n d i t i o n s  
e r e  m ost d i f f i c u l t  t o  c u t  f o r  C b r ls tm s s  t r e e s  b e c a u se  o f  t h e  
c o m p a r a t iv e ly  l a r g e  s i s e  o f t h e  t r e e s  an d  th e  c u t t e r s  t e n d  
t o  a v o id  them  ## lo n g  a# t h e y  have  b e t t e r  Btumpege* fhere*» 
f w e  t h i s  ty p e  i s  u s u a l ly  u n d e r c u t .  C h r is tm a s  t r e e s  h& 
h a r v e s t e d  fro m  th e  to p s  o f  th o s e  g ro w in g  i n  t h i c k e t s  a r e  
c a l l e d  ^ to p p e r s "  b y  t h e  in d u s t r y *  S in c e  moat c u t t e r s  a r e  
i n c l i n e d  t o  b y p a s s  t o p p e r  t r e e s , t h e  f i r s t  t e s t i n g  o f  
m ark in g  %ms In  t h i s  ty p e  of s ta n d *  B o th  p l o t#  m re  t e n  
a c r e #  i n  s i z e ,  an d  s i t u a t e d  on a n o r t h e a s t  e x p o su re  w i th  a
slop®  o f t w a t y  t o  f o # y  p e ro e m t * ân  o c c a s io n a l  po n d o n o cs p in e  
CP in o s  p o n d è re s#  v# r*  P o n d é ré s#  Laws) w®s fo u n d  i n  t h i s  n e a r l y  
p u re  s ta n d  o f  D o u g l t t  f i r .
Method#
a c c e p ta b le  C h r is tm a s  t r e e s  on P l o t  I  w ere  sm rked  
d u r in g  th e  c u t t i n g  m eesm  o f 19$3 by  O r v i l l e  M i l l e r ,  m m m ger, 
t n i  *myn» B usk ,  f o r e s t e r , ,  o f  t h e  'S c r th w e i te m  E v e rg re e n  Ocm* 
p#ny  o f  M isso u la #  A tw -m a n  team  mss u se d  t o  a v o id  th e  d i f f i ­
c u l t i e s  e n c o u n te re d  by on© men m oving i n  and o u t o f  th® th ic k e t»  
l a  th e  p rc c e # #  o f  » r k l a g *  On# member o f th© team  s e l e c t e d  th e  
th e  t r e e s  w h i le  th e  o t h e r  m erked# f h l s  e l i m in a te d  t h e  n e c e s ­
s i t y  o f  t h e  m a rk e r  w a lk in g  t o  an  o p e n in g  I n  o r d e r  t o  s e e  th e  
to p s  o f  t h e  t r e e s #  f h e y  w ere  m arked  w i th  r e d  t a g s ,  one m d  
o a e - h a l f  b y  f o u r  in c h e s  c u t  fro m  t h i n  c a rd b o a rd ,  f r e e s  w i th  
c l e a r  b o le s  w ere  tm rk e d  b y  p l a c in g  th e  t a g  i a  & s l o t  m#d© w ith  
a  h an d  am#, i n  o th e r  c a s e s  t h e  t a g s  w#r# s t a p l e d  t o  an y  p o r t i o n  
o f  th #  t r e e  w ith  # hand  s t a p l e r *  I n  e a c h  c a s e  th e y  w r e  p la c e d  
a b o u t f i v e  f e e t  above th e  ground* Th© c o n t r o l ,  ’’l o t  I I ,  was 
n o t  m arked*
Th# t im e  r e q u i r e d  to  m ark t r e e s  I n  t h i s  m anner on P l o t  
I  was re c o rd e d *  A ll  a c c e p ta b le  t r e e s  on t h i s  p l o t  w ere s e l e c ­
t e d  o n ly  i f  t h e y  c o u ld  be c u t  t h o u t  v i o l a t i n g  th e  f o r e s t  
c u t t i n g  r u l e s  in c lu d e d  i n  th e  o p e r a to r s  c o n t r a c t  (S ee  a p p e n d ix  
f o r  L u b re c h t  F o r e s t  c u t t i n g  r u l e s ) *
The t r e e s  w ere  c u t  dipping th e  sam e s e a s o n  b y  a p r o f e s -  
s io n A  C h r is tm a s  t r e e  c u t t e r  tdi.o was c a u t io n e d  t o  ta k e  o n ly  
th o s e  îda,ich w ere  m arked on ? l o t  I .  On th e  c o n t r o l ,  P lo t  IX ,
he was allow ed; t© make h i s  owa s e l s e t t o n  a s  he n ® * œ s llj  d©»s 
w ith o u t  g u p e r v i s lo h  w ith in^  th e  l i m i t s  o f  a s e t  o f  r u l e s  oommoh 
t o  th e  i n d u s t r j #  i l l  c u t t e r s  who work Oh t h e  h u h re c h t  F o r e s t  
a re  g iv e n  a  co p y  o f  r u l e s  hiii& h  s p e c i f y  s p a c in g ,  stum p h e i g h t ,  
rem oval o f  b ra n c h e s  fro m  stum p# m à  ” lo n g  b u t t s ” an d  t h e  scat-*  
t a r i n g  o f  s lo s h *  (The te rm  ” long. b u tt"  a p p l i e s  t o  th e  s tem  o f  
m tre e -  l e f t  a f t e r  # f h r l s tm e #  t r e e  l a  t a k m  fro m  t h e  to p )*
f i m  t im e .th e  c u t t e r  u t i l i s e d  in  th e  p r o c e s s  o f  c u t t in g  
and bimchimg th e  #e@ s was reco rd ed  s e p a r a t e ly  cm. each  p l o t  (A 
sample tim e r ec o rd  form ia  in c lu d e d  in  th e  appendix)»
A l l  t r e e s  were graded  by th e  H u tch iso n * iu ey  s y s t œ  and 
ree.orded a# soon  as th ey  w ere c u t  and bunched end b e fo r e  th e y  
were removed from  th e  p lo t s *  fh s  grad e o f  each  t r e e  we# 
marked on i t s  stem  w ith  a lumber crayon  w ith  d i f f e r e n t  c o lo r #  
f o r  each  p lo t  so t h e t  th e  so u rce  and grade could, be determ in ed  
la t e r *
R e s u l t s *
C u a l i t y * 5?he t r e e s  h a r v e s te d  fro m  th e  m arked p l o t  w ere 
o f  h ig h e r  o u s l l t y  th a n  th o s e  f ro m  th e  c o n t r o l  p lo t*  f a b l e  6 
p r e s e n t s  t h i s  in f o r m a t io n  in  p e r c e n ta g e s  f o r  e a c h  g rad e*  P lo t  
I  y i e ld e d  one p e r c e n t  more prem ium  and 2*3 m ore s ta n d a r d  t r e e s  
th e n  th e  c o n t r o l*  The c o n t r o l  had two p e r c e n t  m ore u t i l i t y  
and  1*3 m ore c u l l  t r e e s  th a n  th© m arked p lo t*  In  o r d e r  t o  
v e r i f y  t h i s  i ^ r o v e m a a t  i n  q u a l i t y  th e  r e s u l t s  o f  g r a d in g  o f  
th e  t r e e s  fro m  P lo t s  I  and  I I  b y  th e  M o rth w e s te rn  E v e rg re e n  
€omp®ny u s in g  t h e i r  sy s tem  wm# com pared  t o  th o s e  o b ta in e d  u s in g  
th e  H u tch ison -H 'uey  system * The r e s u l t s  a r e  s h o rn  i n  T a b le  7*
«3!^.
îafele 6*— Effect of Marking oa t r e e  Quality^
Plot Eiaâ trades
mimher of plot fr.^lyaa' ' standard ' i t i l i t y  Cull
' percent' jp'iereeal percent"percent
I Marked . 19.0 50.9 27.0 3.1
11 Boaarked _ 29*0 . .-4.4
Chaag® dm® to marking ^1.0 *■2.0 r m
III Marked 19.1 49.7 29.8 1.8
If Bmarked 46 #1 l . l
Chaag® dm to marking " # .f +14.1 .16.3
f Marked 16.5 50.0 30.9 2.6
f l Ctomarked # , 7 ......
Change due to aarkii^ +5.4 .14 .8
^ e a s a r e â  w ith  th e  H utchiaoa-H uey sy stem  ( 1 6 ) .
fafel# Effect ©f Mmrklmg ©m Tree Q m llty as
Heasarei with two sra ting  Systemsi
Qpa4inf system Plot aamher and klM  
m â grades 1 SI
frees marked frees mmarked
Sdfferemee 
dtae to  
m a rk lrg
 ̂ percent 'percent ...................................... percent
Hnt ohi soh*Hhey 
system^
Premiim 19*0 18*0 +1*0
Standard 50.9 kn,é +2*3
U tility 2f*0 29*0 -2*0
Cnll 3*1 *̂% -1*3
lorthvestern  
Evergreen Co. 
system*
Special 22*7 a*é +14.1
legnlar 72*8 90*2 -17*4
Call 1*2 +3*3
%mtehisoa-Hh®y system (I#) applied hy th# writer*
% he M orthvesterm  Irerg reem  Company d ev e lo p ed  t h e i r  system
and i t  was applied to  th is  sample hy th e ir  grader.
*37"
Am Im provem ent in  q u i a l i t j  from  th e  m arked pJ.o t was a l s o  
o b ta in e d  w ith  t h i s  system *
G ost o f  H a rk in g » f h e  two#mam team  m arked  91 t r e e #  
p e r  mam hour*  The c o s t  p e r  t r e e  i n  t h i s  e a s e  was #*0187 
w i th  l a b o r  c h a rg e d  a t  #1*,$0 p e r  ho u r*  T a b le  8 p r e s e n t s  
th e  c o s t  o f  m ark in g  w ith  th e  v a r io u s  m ethods used#
C u t t in g  t im e # On P l o t  I  th e  c u t t e r  h a r v e s te d  2$#$ 
p e r c e n t  f a s t e r  on th e  m arked  p l o t  th a n  on th e  c o n tr o l#  
f a b l e  9 shows th e  p r o d u c t io n  p e r  c u t t i n g  h o u rs  f o r  th e  s ix . 
p l o t s .  Two sa d  s e v e n * te n th s  p e r c e n t  o f  t h e  m erked  t r e e s  
w ere  m issed #  The percents'-:"® o f  rtisrked t r e e s  m is se d  i n  th e  
m arked p lo t®  I s  s h o w  1» f a b l e  10#
P r o d u c t io n , The p ro d u c t io n  p e r  oc^e  f o r  t h i s  s t a n d  
o f  r e l a t i v e l y  la r g e  t r e e s  wes **.1#B p e r c e n t  h ig h e r  on th e  
m arked p l o t  th a n  f o r  t h e  c o n t r o l#  P l o t  I  y i e ld e d  5,^1 
C h r is tm a s  t r e e s  w h ile  t h e  c o n t r o l  p l o t  had 321 t r e e s  c u t  
from i t *  IMmi com puted  on a p e r  a c r e  b a s i s  th e  p ro d u o tic m  
was 55*1 t r e e s  p e r  a c r e  f o r  th #  m arked  p l o t  and  32*1 f o r  th e  
v a r io u s  p l o t s  i s  In c lu d e d  in  f a b l e  1 1 .
B io ta  I I I  and 1%
D e s c r ip t i o n .
P l o t s  III and IV w ere l o c a t e d  i n  D o u b le s  f i r  g ro w in g  
on en  a r e a  th a t  had  r u rn e d  a b o u t 2Ç y e a r s  ago# T h is  s ta n d  
was J u s t  e n t e r i n g  th e  m ost d e s i r a b l e  s i s #  f o r  C h r is tm a s  t r e e  
p ro d u c tio n * , f h i s  ty p e  o.f -stand I s  o f t e n  ru in e d  f o r  s u s t a i n e d  
p r o d u c t io n  by  o v e r c u t t i n g  b e c a u s e  h a r v e s t i n g  i s  v e r y  r a p i d
--38->
T ab le  8 .* # The C oil; o f M ark ing  free ®  M t h  ¥ariou@  M ethods
Mumber o f  tre e ®  C o st p w  t r e e
M ethod m arked  p e r  h o u r  Tolb'iï”
T ags f a s t e n e d  
to  b o le  
( t o p p e r  t r e e s )
9 1 ,0  $ # 0 l6 g  # .0 0 2 2  # .0 1 8 7
îfegs f a s t e n e d  
t o  s id e  b ra n c h e s  
o r  t o  l e a d e r s  
{ g ro m d  t r e e s )
103*0 .01%$ .0022 ,0 1 6 7
P a in t  a p p l i e d  
t o  b ra n c h e s  
Cground t r e e s )  
P a in t  a p p l i e d  
t o  bel®
( t o p p e r  t r e e s )
I 6I4..O 10091 ,002$ .0116
^Labor wm# c a lc u la t e d  u s in g  # 1 ,$ 0  p er  hour f o r  wages*
% ags c o s t  # 2 .2 0  p er  M,
P a in t c o s t  # 3 .1 $  p er  g a l lo n  and was d i lu t e d  w it h  
eq u a l part® o f  f u e l  o i l*  f.1%  p er  g a l lo n .  (Me quart 
o f  t h i s  m ix tu r e  was used  t o  s» r k  I 6 0  t r e e s *
P l o t  Kiîsâ , 
niaafe®r # f  f l o t
ïo ta l  Àétmml
t r e e #  o iit  e u t t t in g  tim e
# e # #  emt 
p m  h o w
U W ko é
I I  m m rnrw a M
#hamg@ 4m# t o  m arkim g ? l f
I I I
I ?
Mapk@4
# m & fk e4
m
# 1
Gbamge 4m® t o  m arklm g - f S f
V M arked W
V I m rn ark ed  _  
Gh&mge 4m® t o  a a r k i a g  W
z u m
*BT2o
3^27
.7 .2 2
9 .0 7
m -
2 f . 9
#
109.0
1 3 0 .0
-2 1 .Ô
1 0 6 .0
4 3 .0
Tm%l® 1 0 .*#,.y®roemtage® o f  M arked @mrlatm&# f r e e s  M issed  
ky  t h e  C u t t e r s  om t h e  M arked Stmây P l o t s .
P l o t
mmmber
f r e e s
m arked
f r e e s
emt
f r e e s
m is se d
f r e e s
m is se d
a « h « r" " " ' '
.r '
I 567 m 15 2 .7
I I I 500 356 m 2 i . 8
V 1200 967 m 19*8
W eigh ted  a v e ra g e 17 .*»
fa b l®  1 1 .— K ffa ô t  o f  M ark ing  on  F r o â a o t io a
r i o t
nnm W r
l i M  
o f  p l o t
P r o â a o t io a  
p e r  m ere
S ia e  o f  
p l o t
T o ta l
p r o â n o t lo n
"n ia S e r  
o f  tre e ®
a o r t a  ̂ anmfeer 
o f  t r e e s
Ï Mmrkeé 5 f . l 10 m
II B m a fk e â 10
Ohang# Kim® t o  m ark in g  +2 3 .0  " ■
I I I m r k e # ĥ.X a.2 396
I ? ï ïm a rk o â .. 8,2 9^1
Chang® 4ne  t o  m ark in g ' * 7 1 .#
V Mark®# hf.f 21 m
V I B m a rk e ê .. 21
Change # m  t o  m ark in g  + 1 ^ .7
4 1 .
aa,â s i n c e  c o t t e r s  a,Pe p a id  on a p i e c e  fosa is  t h e y  c a n  do 
e x c e p t i o n a l l y  i m l l #, T h e r e f o r e  t h e  e n t t e r s  p r e f e r  t o  cwt 
t h e s e  yoimg t r e e s  w h ic h  e r e  c a l l e d  Aground t r e e s "  b e c a u s e  
t h e y  have  l i v e  b r a n c h e s  a lo n g  a l l  o f  t h e  stem# The B,'ain 
r e s s o n  f o r  t e s t i n g  m a rk in g  in  t h i s  ty p e  was t o  d i s c o v e r  I f  i t  
MSS e f f e c t i v e  in  protecting t h e  s t a n d  f ro m  o v e r c e t t l n g *  The 
p l o t s  w ere 8*2 e c r e s  i n  s i z e *  The s t a n d  was composed a lm o s t  
e n t i r e l y  o f  D ong les  f i r *  t h e  o l d e s t  a b o u t  2$ y e a r s  w i th  many 
y o u n g e r  t r e e s  p r e s e n t *  a l t h o u g h  s c a t t e r e d  th r o u g h  th «  a r e s  
w ere  i s o l e  t e d  l a r c h  C la r is ;  o c c i d e n t  é l i s  Hv.tt*)" and lo d g e #  
p o l e  p in e  ( P ln u s  c o n t o r t s  D b u g l . î .  The p l o t s  "were m. a n o r t h  
e x p o s u re  w i t h  a s l o p e  o f  a v o n t  2$ p e r c e n t*
M ethod*
P l o t s  I I I  and  IV w ere m arked fey t h e  w r i t e r  j u s t  b e f o r e  
t h e  1 9 ^  c u t t i n g  s e a s o n *  The s e l e c t e d  t r e e s  w ere mvrked w i th  
t a g s  s tap le : d t o  t h e  b o le *  a ro im d  l i v e  b r a n c h e s *  o r  a ro u n d  
t h e  l e a d e r s *  d e p e n d in g  on t h e i r  h e t ; * t * The t a g s  w ere p l a c e d  
on th e  d o w n # h l l l  s i d e  o f  t h e  t r e e s ’ so  t h s t  t h e y  c o u ld  b e  s e e n  
f ro m  be lo if*
The c u t t i n g  and c u n c h in g  t im e  and t h e  t r e e  g r a d e s  
w ere  r e c o r d e d  a s  f o r  P l o t s  I  and  I I *  and i n  a d d i t i o n  a c t u a l  
c u t t i n g  t im e s  f o r  i n d i v i d u a l  t r e e s  were r e c o r d e d  w i th  s s t o p  
w a tc h  f o r  t e n  p e r ç o i t  o f  t h e  H a rv e s t*
R e s u l ts .
( M e l i t y * The t r e e s  h a r v e s t e d  from  th e  m arked p l o t  
w ere  a g a in  o f  h i g h e r  q u a l i t y  t h a n  th o s e  f ro m  t h e  c o n t r o l *
F2,©t I I I  f  lm lâ e â  9*T  a o r«  prmmlima @md 11$..1 mor#
a tâ n -â a râ â  %h@m th e  eom tyo l*  The ecaati»©! hs.â 16*3 
u t i l i t i e s  am6 T*1 p e re e m t m ore e u l l s  t h a n  t h e  m arked p l& t*  
G e#t ©£ m a .rk liy # The w r i t e r  m ark ed  1#3 groum d t r e e #  
p e r  h o iir  w i th  ta g ® . W ith  #1*S0 p e r  h o u r  u s e d  #» w ages th e  
c o s t  O'f m ark lîïg  & t r e e  i a  t h i s  Imstmmee was i . O l é ? .
tim #  * Ou th e  e o m tro l  p l o t  # i e  o u t t e r  h a r v e s t e d
130 t r e e #  p e r  e u t  h o u r  emeompmred t o  109 p e r  o u t  h o u r  om P l o t  
I I I .  T h e r e f o r e , t h e  c u t t e r  h a r v e s t e d  t r e e #  ,1 6 .2  p e r c e n t  f t # *  
t e r  f rom  t h e  c o n t r o l  t h m  fro m  t h e  m arked  p l o t*  The c o n t r o l  
was c u t  during, c l e a r  w e a t h e r .  When t h e  m arked  p l o t  was sp*  
p ro m lm a te ly  o n e * h a l f  c u t  f a l l i n g  snow c u r t a i l e d  h a r v e s t i n g *  
The r « « # â n ln g  p o r t i o n  o f  t h e  p l o t  was f i n i s h e d  th e  fo l lo w ,ln g  
day w i t h  n e a r l y  t h r e e  I n c h e s  o f  snow b l a n k e t i n g  t h e  mrea*. 
s lo w in g  t h e  r a t e  o f  c u t t i n g  c o n s i d e r a b ly »  A s t a t i s t i c a l  
aam lys l®  o f  t im e #  f o r  c u t t i n g  i n d i v i d u a l  t r e e s "  wtswade f o r  
P l o t #  I I I  m û  I f .  The o n ly  s i g a l f l c s n t  d i f f e r e n c e  a t  th e  
f i v e  p e r d e n t  l e v e l  be tw een  t h e  t im e  u s e d  t o  c u t  m arked and 
unm arked t r e e s  wm f o r  t r e e s  h a r v e s t e d  on P l o t  I I I  b e f o r e  th e
s n o w f a l l  m û  t h o s e  c u t  on P l o t  I f .  Mo a p p r e c i a b l e  i n c r e a s e
i n  c u t t i n g ,  sp e e d  f o r  m arked  t r e e ®  was f o u n d .  Due to  e k c e s s lv #  
b l e a c h i n g  o f  t w  t a g s  m d t h e  p r e s e n c e  o f  m  ow th e  c u t t e r  
mlsmed 28*8 p e r c e n t  o f th.e m arked  t r e e s .
p r o d u c t i o n .  The p r o d u c t i o n  p e r  a c r e  f o r  t h i s  s t a n d
o f  g ro u n d  t r e e #  was 6 2 .2  p e r c e n t  h i g h e r  f o r  t h e  c o n t r o l  t h a n  
f o r  t h e  m arked  p l o t .  The h a r v e s t  f ro m  P l o t  I I I  wm# 358
4 3 *
a s  r W  t o  9%1 f  o,r t h e  ûoatrolj^ , o r  I>3«1 p e r  a e r e
f o r  th® m arked  p l o t  and  11%%7 f o r  t h e  c o n t r o l *  B eeonsa  o f  
t h e  s m a l l  s is®  o f  th e  t r e e s  and t t e  ©fs® o f  a c c e s s  on t h e  
c o n t r o l  t h e  c u t t e r  c o u ld  h a r v e s t  r a p i d l y *  He t h e r e f o r e  
c u t  t h e  «rHîiarked p l o t  e x c e s s i v e ly *
P l o t s  V and I I
P lo t»  ¥  and ¥ î  w ere  e s t a b l i s h e d  l a  a m ixed s t a n d  o f  
t o p p e r  and g ro im d  t r e e s *  S c i s t t s r e d  t h i c k e t s  o f  t r e e s  t h r e e  
t o  f i v e  i n c h e s  d ,b ,h #  and tw e n ty  t o  t h i r t y  f e e t  t s l l  w ere  
i n t e r m i n g l e d  w i t h  c lum ps o f  w e l l  s p a c e d  young t r e e s  f o u r  t o  
f i f t e e n  f e e t  h igh *  T h i s  ty p e  I s  much more common th e n  t h e  
p r e c e d i n g  o nes  and In  i t  th e  c u t t e r s  t e n d  t o  o v e r c u t  t h e  
g ro u n d  t r e e s  end b y p e s s  t h e  to p p e r s #  P l o t s  w ere  l o c a t e d  
i n  t h i s  s t a n d  t o  t e s t  t h e  e f f e c t i v e n e s s  o f  m ark in g  i n  i n c r e a s ­
in g  t h e  h a r v e s t  o f  l a r g e r  t r e e s  and I n  p r e v e n t i n g  o v e r c u t t i n g  
of th e  y o u n g e r  t r e e s *  Plots ¥ and ¥I im re  21 a c r e s  i n  size 
w i th  num erous s m a l l  o p e n in g s  s c a t t e r e d  th r o u g h  them* Some 
Fngelman s p r u c e  ( Pic©a tn g e l m e n n l i  P e r r y )  and & p in e  f i r  
(Abies lasioearpa (Hook) Nutt») were present on th e  more 
moist p o r t i o n s  of  the a r e a .  W illow  ( S a l l x  sp p # )  and m o u n ta in  
m aple  (A c e r  s p ic a tu m  Lam .) w ere common in . t h e  am-11 o p e n in g s*  
A s m a l l  s t r e a m  f lo w ed  t h r o u g h  t h e  c e n t e r  o f  t h e  p l o t s  a lo n g  
w h ic h  a n a rro w  s t r i p  o f  o l d e r  ( A lnus t e n u  I f  o i l  a. Wutt#) 
grew* A p p ro x im a te ly  o n e - h a l f  o f  e a c h  p l o t  was on a e a s t e r n  
e x p o s u re  and one- h o i f  was on s w e s t e r n  o x ro s u re *  B oth
p l ô t a  w ere e t e e p  end In  p l s e e e  e x ceed ed  s o v e n ty  p e r c e n t*
M ethod*
P lo t s  V and VI w ere mo b y  th e  w r i t e r  ju s t  b e fo r e  
th e  19S% c u t t in g  sea so n *  The s e l e c t e d  t r e e s  w ere marked 
I n  t h e  S8m mamner as  I n  t h e  p r e c e d i n g  p l o t s  w i t h  one e x c e p t io n #  
t h e  s e l e c t e d  t r e e s  on t h r e e  a e r o s  of t h e  p l o t  w ere m arked 
wi th  b lu e  p a i n t  sp rayed  from  a p& lat gun on to  th e  b o le  or
lo w e s t  b ran ch es d epend ing  on th e  s i s e  o f  th e  tr e e #  F ig u r e s
sud 6 are ph otograp h s i l l u s t r a t i n g  th e  d i f f e r e n t  
m arking t e c h n iq u e s  u sed  in  t h i s  s tu d y *
T h is  p a ir  o f  p l o t s  was h a rv eo ted  s e  In  th e  p r e c e d in g  
p l o t s . The c u t t in g  and bunching tim»$ and th e  t r e e  grad es  
were reco rd ed  as b e fo r e #  « c tu c l  c - t t i n g  t im e s  f o r  in d iv id u a l  
t r e e s  was reco rd ed  a s  in  P lo t#  I I I  end IV*
R e s u l t# *
Q a a l i t y * The c o n t r o l  had  p e r c e n t  f e w e r  premium 
t r e e s  and I ) . #  p e r c e n t l e s s  é ten d ard  t r e e s  th e n  th e  Marked 
p l o t *  The im m srked p l o t  a l s o  had 1%#8 p e r c e n t  more u t i l i t y  
and k * l  more c u l l  t r e e s  th:,n  P l o t  V#
C o s t  o f  m e rk in g * The c o s t  o f  m ark in g  w i th  p a i n t
a m ixed  s t a n d  o f  g ro u n d  and to p o e r  t r e e s  was # .0 1 1 6  p e r  
tree  i n  t h i s  cam e u s in g  #1*5C p e r  h o u r a s  t h e  c h a rg e  f o r  
l a b o r #
C u ttin g  t im e # O n P lo t  V th e  c u t t e r  h a r v e s te d  106 
t r e e #  o er  hour o f  c u t t in g  tim e  on t r e e s  marked w ith  ta g s  
and 115  p er  hour on t r e e s  mo--'ked w ith  p a in t .  On P lo t  VI th e
- k S .
F ig u re  3 . — A top p er  t r e e  marked w ith  s red  ta g
s ta p le d  to  th e  b o l e .
- 4 6 -
m
F igu re  Î4.,-**S ground t r e e  marked w ith  s red t a i
s ta p le d  to  th e  le a d e r  of t e r m in a l .
-lj.7-
P lgu ro  A ground tr e e  marked vdth 0 red  ta g
s ta p le d  to  0 s id e  branch*
-U 5 -
Figure 6,— A ground tree marked th blue paint. 
The tree will be cut above the paint leaving a 
healthy stump with adequate foliage from ^hich a 
limb tree can be produced in a few years.
e u t t e r  p ro d u c e d  .103 t r e e s  p e r  hor.r o f  c u t t i n g  t i m e . Thus 
th e  c u t t e r  h a r v e s t e d  t r e e s  m arked  w i t h  to g s  2 .8  p e r c e n t  
f a s t e r  t h a n  unmarked t r e e s  I n  t h i s  c a s e ,  A s t a t i s t i c a l  
a n a l y s i s  o f  c u t t i n g  t im e s  f o r  i n d i v i d u a l  t r e e s  f o r  10 p e r ­
c e n t  o f  th o s e  h a r v e s t e d  from  P l o t s  V and  ¥ I  was i«ade* W© 
s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  r a t e  o f  c t t i n g  p e r  u n i t  o f  
t im e  b e tw e e n  m arked and immarked t r e e s  was fo u n d .
P ro d u c t io n »  The num ber o f  t r e e s  c u t  p e r  a c r e  f rom  
P l o t  V was 30»% p e r c e n t  h i g h e r  t h a n  f o r  t h e  c o n t r o l ,  %‘i t h  
a y i e l d  f ro m  P l o t  ¥  o f  96? t r e e s  ss  com pared  t o  673 f o r  he 
c o n t r o l  t h e  p e r  s e r e  h s r v e a t  $za@ %7*7 f o r  t h e  m arked  p l o t  and  
3 2 ,0  f o r  t h e  c o n t r o l , .  I t  would mewm t h a t  ss a r e s u l t  o f  mark­
i n g  i n  t h i s  ty p e  enough  more t o p p e r  t r e e s  w ere  c u t  t o  o f f s e t  
t h e  r e d u c t i o n  i n  th e  hcmnrest O'  ̂ g round t r e e s .  Many o f  th e  
l e t t e r  w ere n o t  m arked  b u t  re-;.her l e f t  t o  d e v e lo p  b o r  f r t u r e  
c u t t i n g *
Discussion
Q u & llty
The t r e e s  c u t  from  th e  m arked p l o t s  w ere o f  h i g h e r  
q u a l i t y  t h a n  t h o s e  f ro m  t h e  unm arked p l o t s .  S in c e  c u t t e r s  
a r e  p a i d  Ly th e  p i e c e  t h e i r  Income i s  d i r e c t l y  d e p e n d e n t  
u p o n  t h e  number o f  t r e e s  t h e y  h r v e s t .  T h e r e f o r e  t h e  c u t t e r s  
make no e f f o r t  t o  a v o id  o r e r c ^ t t i n g  c h o ic e  a r e a s  o r  t o  
h a r v e s t  t r e e #  of h i g h  q u a l i t y »  b u t  r a t h e r  t h e y  s e e k  t h o s e  
w h ich  w i l l  j u s t  e x c e e d  t h e  minimum r e q u i r e m e n t s  and a r e  e a s ­
i e s t  t o  c u t .  â  man m s rk in  t r e e s  l a  n o t  u n d e r  t h i s  p r e s s u r e
•ÿOm
t o  produee-« He cen  stx idy  th e  t r e e s  c a r e f u l l y  i n  m aking th e  
s e l e c t i o n s  so  a s  to  t h i n  t h e  t h i c k e t s *  t o  r e t a i n  good s to c k ­
in g ,  and t o  rem ove a l l  t r e e s  t h a t  sh o u ld  be h a rv e s te d #  He 
c a n  e l s e  m ark d u r in g  good w e a th e r  w h ile  th e  c u t t e r  o f t e n  
m ust ijo rk  i n  in c le m e n t  c o n d i t i o n s  when t r e e s  a r e  d i f f i c u l t  
t o  Judge# The m o rk e r c a n  le a v e  t r e e s  w h ich  a re  p r o p e r l y  
sp a c e d  and w h ich  w i l l  p r o b a b ly  become f i n e r  t r e e s  b y  th e  
n e x t  c a t t i n g  c y c le  w h ile  th e  p r o f e s s i o n a l  c u t t e r  I s  c o n c e rn e d  
o n ly  w ith  t h e  Im m ed ia te  h a r v e s t  and  c a r e s  l i t t l e  a '-o u t t h e  
r e s i d u a l  s t a n d .
Cost of. M ark ing
The c o s t  o f  m ark in g  v a r i e d  fro m  , |,0 1 1 6  t o  # .0 1 8 ?  p e r
t r e e  d e p e n d in g  on th e  m ethod u se d  snd  th e  ty p e  o f  s t  n d .
H ow ever, i t  o ro v id e s  s e v e r a l  a d v a n ta g e s  t o  o f f s e t  t h i s  c o s t ,  
i
F i r s t j  th e  qiial t y  o f  t r e e #  t o  be h a r v e s t e d  c a n  b e  s e t  b y  
th e  m ark e r e l i m in a t i n g  v a r i a t i o n  emong c u t t e r s *  S eco n d , th e  
number and l o c . t l o n  o f  th e  t r e e s  on a n  are® i s  kno im , 
f a c i l i t a t i n g  h a r v e s t  p lo n n ln g  sa d  ro ^ o  l o c  i o n .  T h i r d ,  
t h e  C ' t t l n g  i s  l 3 # s  c o n c e n t r a te d  on th e  n o s t  a c c e s s i b l e  a r e a s  
end i s  -:ore e v e n ly  d i s t r i b u t e d ,  and  f o u r t h ,  t h e  m ost 
Im p o rt n t  a d v a n ta g e  i s  t h a t  t h e  Ic n d o w n er  b a a  d i r e c t  c o n t r o l  
o v e r  th e  a l e c t i o n  o f  the  t r e e #  t h a t  a r e  t o  be h a r v e s te d  and 
Can p r o t e c t  th e  young t r e e s  t o  in s u r e  s u s t a i n e d  p r o d u c t io n .  
g u t t i n g  tim e
M ark ing  a p p a r e n t ly  hud l i t t l e  e f f e c t  on t h e  tim e  th e
C t t t t e r s  a é e d e d  h s n r e s t  o t r e e #  th e  s k i l l e d  e u t t e r  m akes 
th e  d e c i s io n  to  loava o r rem ove a p a r t i c u l a r  t r e e  a f t e r  a 
g la n c e  e r  two and therefore soemd# l i t t l e  t im e  s e l e c t i n g  I t *  
e l th o u g h  l e s s  e x p e r ie n c e d  w o rk e rs  p r o b a b ly  sp en d  c o n s id e r a b le  
t im e  a s k in g  t h e i r  c h o ic e s *  Sine© th© t r e e s  c u t  on th e  m arked  
p l o t s  c o n ta in e d  more to p p e r s  and  fe w e r  g ro u n d  t r e e s  th a n  
th o s e  th ® t w ere unm arked t h e  a d d i t i o n s !  t im e  u se d  t o  h a r v e s t  
t i te h  t r e e s  may have o f f s e t  t h a t  s s v t d  by h a v in g  th #  trees  
m arked* However* In  thicket* o f  topper trees w h ere  th e  s e le c »  
t i o n  o f  th o s e  t o  harvest i s  more d i f f i c u l t  th e  c u t t e r  r e ­
moved m arked t r e e #  a t  a som ewhat f a s t e r  r a t e  th a n  unm arked o n e s .  
P ro d u c t io n
M ark ing  mbm e f f e c t i v e  i n  i n c r e a s i n g  th e  h a r v e s t  o f  t o p p e r  
t r e e s  end r e d u c in g  t h a t  o f  g ro u n d  t r e e s *  th e r e b y  lo w e r in g  th e  
a v e ra g e  ®g@ o f  th e  s t a n d s  and r e t a i n i n g  e b e t t e r  g ro w in g  s to c k #  
fh u « *  m ark in g  i s  an e f f e c t i v e  m ethod o f  r e g i i l  t i n g  th e  h a r v e s t »  
l a g  o f  C h r is tm a s  t r e e s #  fh© m m b e r o f  t r e e s  t h a t  w i l l  b e  
o u t  fr* m  a s t a n d  by p r o f e s s i o n a l  c u t t e r s  i s  l e s s  c l o s e l y  
c o n n e c te d  t o  q u a l i t y  th a n  t o  th e  a c c e s s i b i l i t y  o f  t h e  are®, 
and  th e  s lk e  o f  th© t r e e s #  One o f  th e  uniR-.--rked p lo t#  x-ma 
i n  & s ta n d  o f  g ro u n d  t r e e s  w i th  omplr road® -md t r a i l s ,
The num ber o f t r e e s  c u t  f ro m  t h i s  p l o t  w@a t h r e e  t im e s  os 
g r e a t  a s  t h a t  fro m  t h e  o th e r  unm arked p l o t s  w h ich  w ere l e s s  
a c c e s s i b l e  and  c o n ta in e d  l a r g e r  t r e e s *  T h is  oroM om  o f  
o v e r c u t t i n g  in  e x c e p t io n s !  a r e a s  sn d  u n d e r c u t t i n g  o r  b y p a s s in g
l e a #  o h o ic #  ©uea wss e i l R i n a t e ë  rasHcing*
M@rkimg M ethod#
Qf t h e  v a r lotus m a rk in g  meth o d #  xîsed i n  t h i #  st*HÎf 
th e  e p o l i c a t i o n  o f  p a i n t  i-rlth  a a p r o f  g m  ws# th e  on# ^ h a t 
a p p e a re d  m eet p ro m is in g  (S e e  F tg^’r e a  3#%#$$ and 6 f o r  
p h o to g ra p h #  i l l  «st. r a t  i n f  th e  m r k in g  m ethods K  f r e e s  w ere 
m arked  f a s t e r  and e h e a p e r  Im t h i s  m aim er* and few er  o f  them  
w ere  m is se d  b y  th e  e u t t e r  who h a r v e s te d  b o th  p a i n t  m arked  
and ta g  m arked  t r e e # *  The r e d  ta g #  b le a c h e d  from  th e  #im  
and  fa d e d  a f t e r  beoom lng w et s o  t h a t  th e y  were f r e q u e n t l y  
i i f f i c w l t  t o  s e e  w h ile  t h e  p a i n t  m ark# b e in g  l a r g e r  end 
b r i g h t  c o lo r e d  c o u ld  b e  r e a d i l y  o b se rv ed #  I t  was p o s s i b l e  
t o  c o n t r o l  t h e  h e ig h t  o f  t h e  stum p t o  be  l e f t  id .th  t h i s  a ta rk -  
i a g  m ethod* Th© p a i n t  v?as a p p l i e d  a t  a h e ig h t  w h ich  w ould 
le a v e  an a d e q u a te  num ber o f  h © :l th y  b ran ch ea fo r .s tu m p  
c u l t u r e  o f  lim b t r e e s  a f t e r  th e  c u t t in g  o f  t h e  ' r i f i n a l  
C hristm as t r e e *  The cutter*# were th e re b y  fo r c e d  t o  c u t  shove  
th e  p e in t  a# t r e e s  v l t h  p a i n t  on them wer# c u l l e d  In th e  
c o n c e n tr . .  ..'ion y a rd *  . Th# c u t t e r s  f r e q u e n t l y  c u t  th e  t r e e s  
marked w ith  ta g #  to o  low  f o r  stump c u l t u r i n g *
Marking was e f f e c t i v e  in  i n c r e a s i n g  t h e  h a r v e s t  o f  
t o p p e r  t r e e s  and In  r e d u c i n g  t h a t  o f  g ro u n d  t r e e s ,  t h e r e b y  
lo w e r in g  th e  average  a r e  o f  th© s ta n d s  and Im proving th e  
p r o d u c t iv i ty  o f  th e  g ro w in g  s to c k #  Thus I t  i s  an e f f e c t i v e  
m ethod o f  r e g u l a t i n g  th e  h a r v e s t i n g  c o n s i s t e n t  w ith  su sta in ed *
'g3«
y i e l d  m anagem eat# M ark ing  w i th  pB%nt Bm m éà  m ss t  p -rom lslng  
o f th e  raeithods t r i e d *  s s  th e  m erk  c o u ld  b e  s e e »  w e ll  end th e  
tu rn u p  s tu îap s  c o u ld  be- p r o te c te d #  The c o i t  o f  m ark in g  v a r i e d  
b e tw e e n  ##0116 t o  $*0187 In  th is -  i t u d y  d e p e n d in g  on th e  
m ethod  nse-d end t h e  t r e e  s i s e #  In  r e t u r n  f o r  th e  c o s t  o f  
m erklng*. th e  landowner p r o t e c t s  h i s  f u t u r e  p r o d u c t io n  and 
S t  t h e  sem e t im e  h a s  -o h a r v e s t  w i th  nm m  h ig h  q u a l i t y  t r e e s #
He a l s o  knows where the- tr e e s  are lo c a te d  and how many he h as, 
f a c i l i t a t in g  ro a d  lo c a t io n  and harvest plamlng*^ By b r in g  
a b le  t© ®h.0%r the buyers e x a c tly  hlch tr e e s  are t#  be eut* 
the lendoaner i s  in  a favorable bargaining p o s it io n  when fee 
s e l l s  0 t ‘..ispag@*- f o r  th e  buyer# know ju st ? h a t  q u a l i t y  t r e e #  
they are bidding for# l-%lle marking has favorab le immediate 
b e n e f it s  to  o f f s e t  i t s  cost*  probably the g re a te s t  advantage 
i s  the -protection and Improvement o f the stand favorin g  fu ture  
y ie ld s#
îl'C O K P tW l HARVESTING !#THODS
D ependence of  C u t t e r s  on Hoads 
H a r v e s t in g  o f  C hrlstm a®  t r e e s  fro m  m f  p o r t J . c u l s r  
a r e a  I s  I n f lu e n c e d  h j  th e  am ount o f  r o a d  i t  c o n ta in s .*  A ll 
o f  th e  h a r v e s t i n g  o f  t r e e s  on t.he L n b rsc f it  F o r e s t  was done 
h y  c u t t e r s  lA o y a r d  u i t h  p ic k u p  t r - ^ c k s ,  and  %#io c u t  o n ly  
th o s e  a r e a s  w i th in  a s h o r t  d i s t a n c e  fro m  p la c e s  a c c e s s i b l e  
to- th e s e  tru c k # *  A lth o u g h  .some © h ris tm ss  t r e e s  i n  W e ste rn  
M ontana er*e h a r v e s te d  ' y  c u t t e r s  em p lo y in g  .h o rsesj. c r a w le r  
ty p e  t r a e t e r ® ,  o r f o u r -w h e e l  d r iv e  v e h ic le #  t o  h a u l  th e  tree®  
fro m  m ore o r  l e  .as rem o te  a r e a s  t o  p l a c e s  a c c e s s i b l e  by  c o n ­
v e n t i o n a l  t r u c k s #  th e  v a s t  mu3o r l t y  a re  d ra g g e d  b y  hand  to  
th e  n s e r e a t  ro a d  o r  t r a i l #  t h e r e f o r e #  m ost o f  t h e  t r e e s  a r e  
o u t  in  erase r e a d i l y  a c c e s s i b l e  by  ro a d s  o r  t r e l l s #  B ecause  
o f  th e  s h o r t  © h rls tm e s  t r e e  c u t t i n g  s e a s o n  th e  c u t t e r s  have 
o th e r  o c c u p a t io n s  from  w h ich  th e y  d e r iv e  t h e  m a jo r  p o r t i o n  
o f  t h e i r  t o t a l  Income# Even though  a o e c la l  equipm ent w ould 
p e rm i t  them  t o  i n c r e a s e  t h e i r  p r o d u c t io n  and t o  m ore com­
p l e t e l y  h a r v e s t  th e  a r e a s ,  few  c u t t e r s  c a n  a f f o r d  t o  o n rc h a se  
su c h  e q u ip 'îte n t f o r  su c h  s h o r t  c u t t i n g  se a so n s#  T h u s, i t  
a p p e a rs  t h a t  t h e  l a n d  o m e r  who d e s i r e s  t o  nsnsp-Q h i s  la n d s  
f o r  C h r is tm a s  t r e e  p r o d u c t io n  and  p l a n s  t o  h ave  p r o f e s s i o n s !  
c u t t e r s  h a r v e s t  them  m u st - r o v ld e  a c c e s s  ro a d s  t o  in s u r e
maximum P ro d u c tio n #  A îmotvlêd.»® o f Christmas tree  farm s# 
the ro a d s  t h a t  serve th em , and, th e ir  I n f lu e n c e  on m anagem ent
t e c h n iq u e s  d e te rm in e s  t h e  -maximum hi.-.ïn?esl- t h - t  can  be ob ta ined* , 
The s p é c i f i é  g o a ls  o f  t h i s  s e c t i o n  o re  ( 1 |  t o  de* 
t e m i n e  th e  d i s t a n c e  c u t t e r s  o p e r a te  up and down a lo n e  from  
r o a d s ,  and t o  @t dy th e  c o s t  o f  c o n s t r i s c t in g  road s s u i t a b le  
f o r  .0 h r is tm e i  t r e e  h a r v e s t in g ^  (2 )  t o  d e te rm in e  th e  p e r ce n ta g e  
o f  th e  t o t a l  area e c t m l l f  cu t b y  p r o f e s s io n a l  c u t t e r s ,
C3) to  d e te rm in e  th e  s c t i i a l  o r o d a c t lo n  p e r  m ile  o f  road*
S in c e  m ost o f  the h a r v e s t i n g  la done b y  p r o f e s s i o n a l  
C h r is tm a s  t r e e  c u t t e r s  t h e i r  a t t i t u d e s  and m othod# o f  
o p e r a t io n  d i r e c t l y  :lnfla.'onc© roed-production relotlonshlD s;
Type# o f  P u t t e r #
The p r o f e s s i o n a l  c u t t e r -'1# an in d e p e n d e n t  a g e n t  o r 
^gyppo** #nd i s  p e ld  se  n iieh  o e r  b a le  f o r  t h e  a c c e p ta b le  
t r e e s  he d e l i v e r s  t o  th e  c o n c e n t r a t i o n  y a r d .  D uring t h i s  
s tu d y  ( 1 9 ^ 1  c u t t e r s  w ere p a id  #1*3$ p e r  b a le  l o s s  #*37 
stumpsg© f o r  t r e e s  c u t  from  th e  L ubrecht E xp erim en ta l F o r e s t . 
Tow ard th e  end  o f  th e  c u t t i n g  s e a s o n  a ’'bonus*'’ o f  #*0$  p e r  
b a le  was p a id  f o r  c e r t a i n  t r e e  s i s e s  i n  s - -o r t  #: p n ly *
T h is  l e f t  th e  c u t t e r  #*98 p e r  b a le  f o r  c u t t i n g ,  bunch­
ing and yard in g*  â s k i l l e d  c r t t e r  h a r v e s t#  about two hundred  
t r e e s  & day on a v e ra g e  stnmpag©* ^ I t h  è b a le  o f  t r e e s  
c o n t a in i a g  a b o u t 2!^ f e e t  of t r e e  1 ng t;h , th &  two h u n d re d  
trees e q u a l  b a le s  f o r  w h ich  he r e c e iv e s  #%2*2$# The
e x p e r ie n c e d  c u t t e r  using his own t r u c k  for y c r d ln g  f e e l s  th ^ t  
h#  sh o u ld  © em  #3$ t o  #I(.0 a day  and  he te n d s  to  become d i s ­
s a t i s f i e d  if the stn m p sg e  o r to p o g ro n h y  on on a re a  I s  such
t h a t  i t  i*©duess h i s  p ro d u c t io n »  y a rd in g  i s  d e f in e d  am th e
h a u l in g  o f th e  Ohrimtiasm t r e e s  to  th e  o o n e e n t r a t i o n  y a rd  from  
w here th e y  a re  b m e h e d  I n  th e  w oods. The o n t t i n g  s e a s o n  l a s t s  
fro m  t h e  f i r s t  week i n  O c to b er j u s t  a f t e r  t h e  e a r l y  f r o s t s  have 
'e a t *  th e  n e e d le s  th ro u g h  th e  f o u r t h  w eek o f November m le m s  
w e a th e r  c o n d i t i o n s  becom© a d v e r s e .  In  t h i s  f i f t y - f i v e  day  
p e r i o d  th e  p r o f e s s i o n a l  c u t t e r  e@m@ a b o u t # l 8 0 0 * V h ile  th e  
p r o f e s s i o n a l  c u t t e r  u s u a l l y  u s e s  o n ly  a p ic k u p  t r u c k  to  h s u l  
t h e  t r e e s *  o c c a s i o n a l l y  one w i l l  b e  e n c o u n te re d  u s in g  e f o u r  
w h ee l d r iv e  v@ hlc.le * a c r a w le r  t r a c t o r *  o r  h o r s e s .  Th® us® 
o f  s p e c i a l  e q u ip m e n t$ how ever*  1® th e  e x c e p t io n  r a t h e r  th a n  
th e  ru le *
A n o th e r  ty p e  o f  C h r is tm a s  t r e e  h a r v e s t e r  i s  th® b a l e  
c u t t e r .  H# w orks f o r  t h e  la n d o w n e r  p r  a p r o f e s s i o n a l  c u t t e r  
and i s  p a id  p e r  b a l e .  D u rin g  195lf on th e  D u b re c h t F o r e s t  th e y  
w ar# p a i d  p e r  b a l s .  Th® b a le  c u t t e r  d o es n o t  y a rd  t h e
t r e e s  end  th u s  can  sp en d  m ore tim e  a c t u a l l y  c u t t i i g  th a n  c a n  
t h e  p r o f e s s i o n a l .  He d i f f e r s  from  th e  r e g u l a r  c u t t e r  i n  t h r e e  
s i g n i f i c a n t  ways ; ( 1 )  he  does n o t  n e e d  @,.-,,%ruck* ( 2 )  he  d o e s  
n o t  o b t a in  h i s  own stum psge  o r  h av e  a d i r e c t  c la im  t o  any* (3 )  
he  c u t s  and b u n ch es  b u t  d o es n o t  y a r d .  The b a le  c u t t e r * #  
r e s p o n s i b i l i t y  f o r  th e  t r e e s  h e  h a r v e s t s  t e r m in a te s  whan h e  
h a s  h e lp e d  lo a d  them  o n to  a t r u c k é He earn®  *20 to  #2$  d o l l a r s  
a d a y .
A t h i r d  ty p e  o f  c u t t e r  w orks on an  h o u r ly  r a t e .  I t  i s  
th e  u n s k i l l e d  c u t t e r  i t io  p r e f e r s  t o  w ork f o r  h o u r ly  w ages u n t i l  
he  i s  e x p e r ie n c e d  enough  to  e a r n  m ore a s  a b a le  o r p r o f e s s i o n a l
He earm i a b o u t t o  # 2 .$ 0  peu  h o u r ,
f h e  o o u o m t r a to r e  i p p e a r  s a t t e f i e i  %& t h  th e  h#rv@@tlmg 
a s  i t  i s  dome t h s  pu o f  e s #  om # oufcte.ua* The e o a t  t o  them  
i i  s t a b l e  m û  r e a s o n a b le *  T hey meed n o t  s u p e r v i s e  t h e  o p e ra ­
t i o n s  e x c e p t  f o r  e c e a s lo n & l c h e c k s  t #  i n s u r e  t h a t  t h e  c u t t i n g  
r u l e s  ©.f t h e  lan d o w n e r  a r e  b e in g  c o m p lie d  w ith *  f h e r e f s r e .^  
i t  seem s t h a t  m ost o f  t h e  h a r v e s t i n g  o f  O h r ls tm e s  t r e e s  i n  
t h e  M iss o u lâ  a r e a  f o r  t h e  f o r e s e e a b l e  f u t u r e  w i l l  p r o b a b ly  b e  
done b y  p r o f e g # lo n a l  c u t t e r s *
From t h e  Im û ^ m r n w s  s t a n d p o in t  h a r v e s t i n g  b y  p ro f e s s io n #  
#1 c u t t e r s  i s  l e s s  f a v o r t b l à *  G holce  a r e a s  t e n d  t o  b e  c u t  
f i r s t  and t h e  h e a v i e s t*  T hese a r e  u s u a l l y  a r e a s  a d ja c e n t  to  
ro a d #  and  t r a i l s *  More d i f f i c u l t  c u t t i n g  c h m c e s  a r e  f r e -  
q u m it ly  b y p a s se d  o r  #  iamed* B ecau se  h i s  ineœsie i s  d i . r e c t l y  
r e l a t e d  t® h i s  p r o d u c t io n ,  t h e  p ro fe s s l@ n a l  c u t t e r  i s  a p t  t o  
l e a v e  t o r # e r s  I n  f a v o r  o f  g round  t r e e s  and  may fee c a r e l e s s  
i n  l im b in g  lo m g b u tts*
E xperim en t® ! P ro c e d u re
F o u r  s e c t i o n s  on th e  L u b re c h t F o r e s t  W hich w ere h a r ­
v e s te d  d u r in g  t h e  f a l l  o f 1953 and one i n  195^ w ere s t u d i e d .  
The f i v e  s e c t i o n s  v a r i e d  c o n s id e r a b ly  i n  to p o g ra p h y , s t a n d  
d e n s i t y ,  m û  c o m p o s it io n *  I t  i s  b e l i e v e d  t h a t  th e  c o n d i t i o n s  
fo u n d  on th e  f i v e  s e c t i o n s  a r e  v e ry  s i m i l a r  to  o t h e r  la n d s  
s u i t a b l e  f o r  C h r is tm a s  t r e e  p r o d u c t io n  on th e  r e m in d e r  o f  th e  
l u b r e c h t  F o r e s t  a id  in  t h e  M isso u la  a re a *
*53»
ffee to p e g ra p b y  v a r i e d  w id e ly ^  r a n g la g  fra m  f a i r l y  l e v e l  
t o  g e n t l y  r o l l i n g  on S e c t io n  3S t o  long ' am# s t e e p  s lo p e #  o f  30 
t o  60 p e r c e n t  on S e c t io n  9#
*ghe f i v e  s e c t i o n s  w ere m apped a f t e r  h a r v e s t i n g  so  @@ 
t o  r e c o r d  th e  c u t  and u n c u t  a re a s *  T hey w ere  draw n t o  a s e a l #  
o f  #1% in c h e s  t o  th e  m ile *  F ig u re #  7 * 8 * 9 ,1 0  and  11 p r e s e n t  
t h e  m@p# o f  t h e  f i v e  s e c t io n #  s tm d ie d *  A irp h o to #  w ere u se d  f o r  
o r i e n t a t i o n  r e f e r e n c e s *  T he a re a #  w ere  m apped hy  s t a r t i n g  
a t ,  m know® p o i n t  on « ro a d  o r  s e c t  io n  l i n e  and  » l m  en. th® 
edge  o f  t h e  a r e a  c u t*  t h e n  p ro c e e d in g  a ro u n d  th e  a re a  c u t  end 
s k e tc h in g  i t  on t o  th e  s im p le  map u s in g  th e  a i r p h o to  i s  @ h##e# 
Where i s o l a t e d  and s c a t t e r e d  t r e e #  w ar# c u t  th e y  w ere e x c lu d e d  
fro m  th e  c u t  are®  maps* I t  1# # c m m m .  p r a c t i c e  o f  © u t te r s  
t #  w a lk  o u t  a h ea d  o f  t h e i r  im m ed ia te  c u t t i n g  a r e a  from  tim e  
t o  t im e  to  ta k e  # lo o k  a t  q u a l i t y  o f  s t i m p a ^  o r  t o  c h e c k  
b o u n d a ry  l in e s *  They o f t e n  c u t  # t r e e  o r  tw o d u r in g  t h e s e  
s h o r t  e x c u r s io n s #
The d i s t a n c e s  t h a t  th e  c u t t e r s  o p e ra te  up s lo p e  o r  
down s lo p e  fro m  t r a i l s  o r  ro a d s  w ere d e te rm in e d  fro m  th® 
c o m p le te d  maps* A reas s e r v e d  b y  more th a n  m #  ro a d  o r  th o s e  
t h a t  th e  c u t t e r s  r e a c h e d  b y  m oving t h e i r  t r u c k s  o f f  t r a i l s  
w ere e x c lu d e d  f r m t  th e  m easu rem en ts  b e c a u s e  o f  th e  d i f f i c u l t y  
o f  d e te rm in in g  th e  e x a c t  d i s t a n c e  t h a t  th #  t r e e s  w ere d ragged*  
The l e n g t h  o f  ro a d #  and  t r a i l s  was a l s o  m easu red  f o r  e a c h  
s e c t i o n  fro m  th e  maps end @ p la n im e te r  was u s e d  t o  d e te rm in e  
t h e  a c re a g e  c u t  f o r  e a c h  s e c t io n *
Th© t r e e s  h a r v e s te d  fro m  S e c t io n s  7 ,8 * 9  and 1$ w ere
u t .
oads- 
t r a i l s  ___
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Figure 7.— Section 7 showing areas cut and roads
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Figure 8.--Section 8 shoving areas cut and roads*
Figure 9.— Section 9 showing areas cut and roads..
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Figure 10#— Section 15 showing areas cut and ro,ads«
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Figure ll#--Sactionj 35 showing areas (%ut and roads*.
e o \m t« à  i t i  t h e  e o n e e n tr a t lo m  y a rd  s t  0r©@nstagfe* TW m m # er 
c u t  from  S s o t îô n  35 warn c o m p ile d  from  th e  c o m e m tr& to ra  
r e c o r d # .
T he r o a d s  i n  S e c t io n  9 w ere c o n s t r u c t e d  e s p e c i a l l y  f o r  
C h r i s t s œ s t r e e  h a r v e s t i n g .  # i  t h e  o th e r  s e c t i o n s  ® 3 iis tin g  
ro@d# % ere n e e d .  The c o s t  o f  c o n s t r n c t lo m  cm S e c t io n  9 w m  
o b ta in e d  fro m  th e  c o n c e n t r a to r *  The c o s t s  o f  b u i l d i n g  o th e r  
C h r is tm a s  r o a d s  l a  v a r io u s  l o c a t i o n s  # # re  m cg n lred  fro m  
f o r e s t e r s  and o p e r a to r s  M t h  p e r s o n a l  know ledge  o f  the- p a r t  le u »  
l a r  c a s e s .
G en era l -o b se rv a tio n s  w ere made o f  th e  c u t t i n g  o p e r a t io n s  
o f  a p r o f e s s i o n a l  Who u se d  # *"% -e##l c h a i n  saw  an d  a f o u r  w heel 
d r iv e  t r u c k  t o  y a r d ,  fh® h a r v e s t  o p e r a t io n s  o f a *gyppo* 
e m p lo y in g  s e v e r a l  b a l e  c u t t e r s  and  a t r u c k  d r i v e r  w ere a l s o  
s t u d i e d .  He s k id s  w i th  a team  o f  h o r s e s  m à  a . s l e d .
E x p e r im e n ta l R e s u lt#
The D is ta n c e  fro m  Roads t o  t h e  Edge o f  t h e  A reas  Cut
The -average d i s t a n c e s  t o  th e  ed g e  o f  th e  c u t  a r e a s  a r e  
p r e s e n te d  i n  T a b le  1 2 . I t  was fo u n d  t h a t  th e  c u t t e r s  d rag g e d  
t r e e s  a b o u t tw ic e  a s  f a r  doim h i l l  a s  t h e y  d id  up s l o p e .  
A lth o u g h  th e  d i s t a n c e  th e  t r e e s  wore moved fro m  w h ere  th e y  
w ere c u t  t o  p l a c e s  a c c e s s i b l e  b y  t r u c k  v a r i e d ,  i t  se ldom  
e x ce e d e d  s i x  c h a i n s .  The d i s t a n c e  t h a t  th e  c u t t e r s  w i l l  move 
t r e e s  m a n u a lly  i s  i n f lu e n c e d  by  s ta n d  d e n s i t y ,  g ro u n d  c o v e r  
In c lu d l r .  s l a s h  m d  d e b r i s ,  s l o p e ,  and r e l a t i v e  e a s e  o f  c u t t i n g .  
S in c e  l e s s  p h y s ic a l  e f f o r t  i s  n e e d e d  to  move t r e e s  down s l o p e .
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th e  û u t tM rn  d ra g g e d  tw ie e  a s  f a r  àm m  slop© a s  t h e y  d i d  txp 
al@pe% They u s u a l l y  t & e  ®bo«t t w  h@L m  e a c h  t r i p  o r  e ig h t  
t o ' t e n  tre e s* . D ra g g in g  o f G h rls tm a s  :tm e s  t o  th e  ro a d s  or 
t r a i l s  l a  at t i r i n g .  M onotonous c h o re  m û  m ost c u t t e r s  d i s l i k e  
d o in g  i t *  I t  i s  f o r  t h i s  m # # o n  t h a t  a r e a s  a d ja c e n t  t o  t r a i l s  
and ro a d s  » r#  o f t e n  m ore h e a v i ly  c u t  th m  i t m d s  th m t ®r@ o u t 
# few  c h t ln s *
o f  th #  t o t a l  A re#  A c tu a l ly  6 #  
fh® a re a  s t u d i e d  on th e  .f iv e  s e c t i o n s  t o t a l e d  2920 
mere»*. C P o r tio n s  o f  t h r e e  o f  th e  s e c t i o n s  w ere  e x c lu d e d  fro m  
th e  s tu d y  b e c a u s e  th e y  w ere  n o t  w i th in  fh® b o u n d a r ie s  o f  th® 
L u b re c h f  F o r e s t , !  Of t h i s  a r e a  8^2  m ere# w ere  a c t u a l l y  c u t ,  
o r  29*2 p e r c e n t  o f th e  a r e a  a v a i l a b l e  f o r  c u t t i n g *  f a b l e  13 
p r e s e n t s  t l »  p e r c e n ta g e s  o f  t h e  t o t a l  a re a  c u t  f w  e ac h  o f  th e  
f i v e  s e c t i o n s * P r o d u c t io n  v a r i e d  c o n s id e r a b ly  b e tw e e n  s e c ­
tion®-* f h e  a v e ra g e  num ber o f t r e e s  h a r v e s te d  p e r  a c r e  was 
39*0 f o r  th e  c u t  a r e a s  and  f o r  t h e  t o t a l  a v a i l a b l e  are®  i t  was 
11»^* ^ o t a l  p r o d u c t io n  and  p r o d u c t io n  p e r  a c r e  f o r  e a c h  o f 
th e  f i v e  s e c t i o n s  i s  p r e s e n te d  in  T a b le  1%*
I n f lu e n c e  o f  Roads and f r a i l s  oa P ro d u c t io n
4 g e n e r a l  c o r r e l a t i o n  e x i s t s  be tw een  th e  am ount o f 
road®  end th e  s l z ê  o f  t h e  a r e a  c u t  p e r  s e c t i o n ,  Thash p r e s e n te d  
i n  F ig u re  12* The num ber o f  t r e e s  c u t  from  e a c h  o f  th e  f i v e  
s e c t i o n s  was fo u n d  to  be  d i r e c t l y  p r o p o r t io n a l  t o  th e  am ount of 
ro a d s  i n  each*  F ig u r e  13 i l l u s t r a t e s  t ^ l s  r e l a t i o n s h i p *  The 
a r e a  c u t  a v e ra g e d  63*92 acre®  f o r  e a c h  m ile  of ro ad *  The 
a v e ra g e  num ber o f  t r e e s  h a r v e s te d  p@= m ile  was 2hP2 t r e e s  and
Tmble # f  T # t» l  A rea ew t t a  E##h ©f F iv e
S e e tio B Total
#r#m
A re#
eat
T o ta l  
@re@ e a t
m ere# s e r e s ”*™ ’f e r e e S I "
? 6 # 307 %8.0
8 # 0 63 1 3 ,1
9 560 98 17*5
1$ 600 l%7 2% .5
35 6%0 237 3 7 .0
î@%®l Ê920 852 ###'
A verage 17% 29*2
•éÔ*
T a b le  ?f*& dwctîoa F r o â t ie t îe i ï  p e r  â e r e  o f
Ghrlmtmm# T re e s  f o r  l a e h  o f  F î r e  S e c t io a s
B m tlm Tree* B aies
ettt
Average 
par more fo r  
a v a ila b le  area
ÀV© ro g© n# rv# e t  
per mer# f e r  
@r#m e u t
“a îS S i* " “S^^ioîo “* S o S B ir
7 10969 23,57 1 7 .1 %6#5
8 l î i i s 318 2 .9 22.%
9 6892 1681 12.3 7 0 .3
î$ 3907 8%6 6 .5 2 6 .6
35 100$0 2%02 1 5 .7 %2.%
T otal 33231 760%
A v erag e^ 63%6 1520 1 1 .% 3 9 .0
^W eigh ted  « ta r a g e  @ o eo rê l%  t e  s i s e  o f  s e e t l o n ,
*69*
COQ)H
â
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Area cut per sec tion  in  acres
h
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Figure 12—Area cut per mile o f road*
4  i  i- — k— I— 4— — ]A— l i
Thousands of Trees cut per sec tion
Figure 13— Number of trees cut per mile of road*
•?Ô -
th e  « v e rs g e  num ber o f ba l e s  c u t  Ma» f o r  e a c h  m ile  e f
ro ad è  T ab le  15 p r e s e n t » t h e  a re a  c u t  and t h e  y i e l d  p e r  m il#
©f ro a d  f o r  t h e  f i v e  s e c t io n s *  They had  a t o t a l  o f 13*33 
Miles o r  an a v e ra g e  o f  2*6? each*
The t o t ^  le n g th , o f  t r a i l s  v a r i e d  c o n s id e r a b ly  b e tw een  
in d iv id u a l  s e c t io n » *  The t o t a l  l e n g t h  i n  th e  f i v e  s e c t i o n s  was 
%*1? .M iles* T a b le  16 shows th e  l e n g t h s  o f  b o th  ro a d s  and  
t r a i l s  f o r  e a c h  o f  t t ie  f i v e  s e c t i o n s * As would be  e x p e c te d  
th e  s e c t io n s  w i th  s t e e p  s lo p e s  m. d rough  to p o g ra p h y  b e d  fe w e r  
t r a i l s  th e n  d id  th o s e  v rith  m ore g e n t l e r  t e r r a i n *
C o s t o f Boods
The a p p a re n t  h l ^  c o s t  o f  ro a d  c o n s t r u c t io n  seem s t o  
h ave  d e t e r r e d  many la n d o M ie rs  f ro m  b u i ld i n g  them  to  make m ore 
o f  t h e i r  C h r is tm a s  t r e e  stum page  a c c e s s ib le *  The a c t u a l  c o s t s  
o f  ro a d  c o n s t r u c t i o n  f o r  C h r is tm a s  t r e e  h a r v e s t i n g  f o r  f i v e  
s e p a r a t e  l o c a t i o n s  wsr© a v e ra g e d  to  d e te rm in e  a c o s t  p e r  m ile  
t h a t  sh o u ld  b e  f a i r l y  a c c u ra te *  By co m p arin g  t h i s  c o s t  t o  th e  
p r o d u c t io n  o’ t s i n e d  p e r  m ile  o f ro a d  i t  I s  b e l i e v e d  t h a t  th e  
f e a s i b i l i t y  o f c o n s t r u c t in g  C h r is tm a s  t r e e  ro a d s  csn  be  d e te r »  
m iiw d .
The p r o d u c t io n  p e r  m ile  o f  r o a d  a v e ra g e d  570*Bk b a le s  
f o r  th e  f i v e  s e c t i o n s  s t u d i e d ,  w ith  a sturapag© v a lu e  a t  ^*l|,3 
p e r  b a le  o f  ^2k5*2P*
T ab le  17 p r e s e n t s  t h e  c o s t s  o f  c o n s t r u c t in g  C h r is tm a s  
t r e e  r o a d s  f o r  f i v e  s e o s r s t e  o p e r a t io n s  u n d e r  d l -^ fe re n t  co n ­
d i t i o n s  and w ith  th e  u se  o f  d i f f e r e n t  s i s e s  o f  equipm ent* The 
c o a t s  v a r i e d  from  ^125  t o  '^208*33 p e r  m ile  m d a v e ra g e d  ^165*13*
*71--
T a b le  1$#*#'A rea C ut @m# Y le l#  p e r  M ile ©f Road 
Seati© »®
f o r  F iv e
S e e t i e a
L e n g th
ù t
ro a d #
T ree #  o u t  
p e r  m ile  
©f ro a d
B a le s  e ii t  
p e r  m il#
o f  m ad
kcroB  o a t  
p e r  m ile  
o f  ro a -i
'’" n S S e r ’’'’™***“"*^**ïïïSîKiF^ """H SbSr
7 3*98 2756 592.2 7 7 .2
8 1 ,1 2 1261 2 8 3 ,9 56*3
9 2.82 2WA 5 6 9 .1 3 4 .8
1$ 1 .8 6 2101 %52,8 7 9 .0
35 3 .5 5 2831 6 7 6 .6 66.6
T o ta l 1 3 .3 3
A verage 2,67 % 9 3 570.4 6 3 .9
- ? 2 -
T a b le  1*6*••'«M ile s  o f  
S e c t io n s
Road© and T r a i l s  i n  Ewoh 
O ut f o r  C h r is tm a s  t r e e #
. o f  F iv e
S e c t io n M ile s  _ 
o f  ro a d ^
M ile s  „ 
o f  t r a i l ^
n 3 G e r ^  ■ ****““
7 3*98 1.3
8 1*12 6 ,5
9 2*82 0*2
15 1 ,8 6 6*7
3 5 3.55 1 .5
T o ta l 13*33 l|-,2
Road f e r  th e  p u rp o s e a  o f  t h i s  s t i i d j  I s  d e f in e d  a s  a w e ll
d e s c r i b e #  s c o e s ®  w a y  o i r e r  w h i c h  a- t r a c k  c a n  t r a v e l ,  s h o w i n g  
e v id e n c e  ®f u se  and  o f  a m ore o r  l e s s  p e rm a n en t n a tu r e *
% r a l l  f o r  th e  p u rp o s e  o f  t h i s  s tu d y  l a  d e f in e d  a s  a p o o r ly  
o u t l i n e d  a c c e s s  way w i th  no  Im p ro v em en ts , a lo n g  W ilch  t r e e s  
w ere h a u le d  fro m  th e  s e c t io n *  I t  n e ed  b e  n o th in g  more th a n  
a  s e r i e s  o f  o p e n in g s  th ro u g h  a s t a n d  a lo n g  w h ich  a t r u c k  
c a n  t r a v e l  w i th  d i f f i c u l t y *
f a b l e  f r e e  Koaâ C e B S tm c b io n  C o s ts
1Case* L en g th  
o f  ro a d
f r a o t o r
s ize
C o st o f  
b r id g e #
f o tm l  © ost 
f o r  o o m m tru o tlo n
C o st p e r  
m ile  o f  r#@d
ffiïX ii S ô l î a r i * ” S ô X ïa r i
à 2 .8 D-8 100 ^00 11^2.86
B . I S b*8 0 96 128*00
C . I S TD-1% 0 W 193.33
D li-.O 0 S m 12^*00
a 3 .0 f£ ^ 9 0 62^ 208*33
^ C s s ta  f o r  Cas© '% o b ta in e d  from  O r v i l l e  M i l l e r ,  Msia@ger> N o r th w e s te rn  E v e rg re e n  
Company M is s o u la ,  M ontana*
C o s ts  f o r  Case B o b te tn e d  from  Mayne î?usk, or e s t e r  
Company
C o s ts  f o r  -'..@se v o o w ,
C o s ts  f o r  C ase D o b ta in e d  from   ̂ tc to *  • ax-tsu.-,
C o s ts  f o r  Case ® o b ta in e d  from  F ra n k  L o ek w o o d ,C h rls tm ss t r e e  ..
The ra n g e  e f  e o s t»  was c a tts e d  l u  p a r t  by  th e  « s e  o f  v a r io u s  
s i z e d  eqm lpœ m t*  h u t  was p ro b a b ly  d«e m a in ly  t o  eond ltiom m  
p e c u l i a r  to  e a c h  c ase *
I f  t h e  c o a t  o f  e o n s t r u e t i n g  a m ile  o f ro a d  s u i t a b l e  
f o r  C h r is tm a s  t r e e  h a r v e s t i r ^  i s  ^ 1 6 5 .1 3  and b a l e s  can.
b e  c u t  on th e  a r e a  made a c c e s s ib le  ( t i r in g  th e  f i r s t  h a rv e s t»  
th e n  th e  c o s t  o f  ro a d s  f o r  e ac h  b a le  of t r e e s  h a r v e s te d  i s  
1 *2 8 9 5 * Thus» w i th  t h e  c o s t  o f  c o n s t r u d in g  a m ile  o f  ro a d  
#165*13 and th e  s tump age v a lu e  o f  th e  t r e e #  h a r v e s te d  fro m  th e  
a re #  s e r v e d  by  th e  ro a d  *2%5*2b p e r  b a le ) »  th e  lan d o w n e r
c a n  r e c o v e r  h i s  in v e s tm e n t I n  ro a d s  t h e  same se a s o n  end  r e a l i z e  
a r e t u r n  o f  # 8 0 * l6  p e r  m ile  o f ro a d »  The f u t u r e  u se  o f  t h e  
ro a d  f o r  C h r is tm a s  t r e e  h a r v e s t i n g ,  «mnmgement» o r  p r o t e c t i o n  
w u l d  o n ly  have  t o  r e t u r n  th e  r e l a t i v e l y  œ a l l  c o s t  o f  m ain­
te n a n c e #
A C ase S tu d y  o f a C h r is tm a s  t r e e  lo a d  S ystem
The ro a d s  i n  S e c t io n  9 o f  t h e  b u b re c h t  F o r e s t  w ere 
b u i l t  i n  1953 f o r  C h r is tm a s  t r e e  h a r v e s t i n g ,  k m ile  o f new 
r o a d  and 1»8 m i le s  o f  p o o r  ro a d  w r e  r e b u i l t  a lo n g  w ith  tw o 
sm e ll  b r i d g e s .  The t o t a l  c o n s t r u c t i o n  c o s t  was ^500# D u rin g  
th e  c u t t i n g  s e a s o n  I 68I  b a l e s  o f  C h r is tm a s  t r e e s  w ere  h a rv e s te d  
from  t h i s  s e c t i o n .  The in v e s tm e n t i n  ro a d s  was t h e r e f o r e  
# .2 9 7 ^  p e r  b a le *  The a c t u a l  a re a  c u t  In  S e c t io n  9 was bS a c re s  
o r  31^*8 p e r  m ile  o f  r o a d .  T h is  i s  a b o u t  o n e - h a l f  th e  a v e ra g e  
o f  6 3 .9  a c r e s  f o r  th e  f i v e  s e c t i o n s  s t u d i e d ,  k s tu d y  of 
F ig u r e  9 ,  th e  m n  o f  t h i s  s e c t i o n ,  r e v e a l e d  s e v e r a l  .m is ta k e s  
i n  ro a d  l o c a t i o n .  In  F ig u r e  9 num bered  l o c a t i o n s  1 and 2 a r e
@re@# w ith  ro a d s  to o  c lo s e  t o  e s c h o o th e r  so  t h a t  th e  mezlmom 
a re a  was n o t  se rv e d »  At num bered  l o c a t i o n  3 th e  ro a d  was 
p la c e d  a d ja c e n t  t o  and down s lo p e  fro m  @ s ta n d  o f  D oug las f i r  
above C h r is tm a s  t r e e  s iz e #  Thome c u t  a lo n g  t h i s  p o r t i o n  o f  
th e  ro a d  came a lm o s t  e n t i r e l y  fro m  b e lo w  th e  ro a d  and th e r e *  
f o r e  had  to  be moved up  a s t e e p  s lo p e #  The a re®  g ro u n d  
num bered l o c a t i o n  k. was n o t  c u t  b e c a u s e  t h e  ro a d  was n o t  
e x te n d e d  t o  I t *  I f  a  s p a r  ro a d  f i f t e e n  c h a in s  in  l e n g th  h ad  
b e e n  c o n s t r u c t e d  i n to  t h i s  p o r t i o n  o f th e  s e c t i o n  ® s ta n d  o f  
b e t t e r  th a n  a v e ra g e  s tu m o ag e  o f  n e a r l y  àO a c r e s  c o u ld  hove 
b e e n  h a rv e s te d *  As t h e  a v e r a g e  num ber o f  C h r is tm a s  t r e e s  
h a r v e s te d  p e r  a c r e  in  S e c t io n  9 was 70*2* t h i s  l}.0 a c r e  a r e a  
w ould h av e  y ie ld e d  m ore th a n  2000 t r e e s ;  th e r e b y  in c r e a s in g  
th e  e f f e c t i v e n e s s  o f  t fm  e n t i r e  ro a d  sy s tem *
D is c u s s io n
I n f lu e n c e  o f  S lo p e  on Road L o c a t io n
Many o f th e  b e t t e r  C h r is tm a s  t r e e  s t a n d s  e r e  l o c a t e d  
on s t e e p  h i l l s i d e s *  &s th e  m a jo r i t y  o f  th e  ro a d s  on th e  
L u b re c h t  F o r e s t  and  s u r r o u n d in g  a r e a s  w ere b u i l t  a lo n g  s tre a m  
c o u r s e s ,  up d ra w s , o r  a lo n g  th e  c r e s t s  o f  r i d g e s  th e y  a r e  
g e n e r a l l y  s i t u a t e d  away from  su c h  t r e e s *  T h e r e fo r e  th e  t r e e s  
h av e  t o  be e i t h e r  d ra g g e d  to  th e  b o t to m  o f  t h e  s lo p e  o r  up 
hill t o  th e  r i d g e  d u r in g  h a r v e s t i n g  u n le s s  a d d i t i o n a l  r o a d s  
a r e  b u i l t #  Roads b u i l t  a lo n g  th e  s id e  hill te n d  to  c o s t  more 
th a n  s i m i l a r  o r o a i s  on g e n t l e r  to p o g rap h y *  T hose b u i l t  f o r  
C h r is tm a s  t r e e  h a r v e s t i n g  PR s te e p  s lo p e s  sh o u ld  b e  b u i l t
below  th e  c o n c e n t r a t i o n s  o f  t r e e s  so t h a t  0 mlnlmnm o f  them  
w i l l  h av e  to  b e  d ra g g e d  np s lo p e #  In  a reos h a v in g  s t e e p  s lo p e s ,  
t h e r e  a r e  fe w e r  p l a c e s  w here  t m e k s  c a n  be moved o f f  ro a d s  o r 
t r a i l s  so  a s  to  redm ce t h e  d ra g g in g  d i s t a n c e  th a n  i n  m ore 
g e n t l e  t e r r a i n #  Thus th e  ro a d s  m m t be p la c e d  c l o s e r  t o g e t h e r  
on s te e p  s lo p e s *  I n  g e n e r a l ,  ro a d »  are @ g r e a t e r  a s s e t  i n  
a re a #  w i th  s t e e p  s lo p e #  th a n  i n  p la c e #  w ith  g e n t l e r  s l o p e s  
w here ro u g h  t r a i l #  may s u f f i c e  f o r  the h a r v e s t i n g  o f  G h r is tm a t  
t r e e s *
I n f lu e n c e  o f  E quipm ent on lo a d #
The c u t t e r  # io  y a rd s  w ith  e t r u c k  atàâ &Ao m a n u a lly  
m oves th e  t r e e s  t o  p l a c e s  a c c e s s i b l e  t o  t r u c k s ,  I s  v e ry  depen#  
d e n t  on a d e q u a te  ro a d s  o r  t r a i l s *  Where s k id d in g  l a  done  w i th  
h o r s e s ,  c r a w le r  t r a c t o r s ,  o r  f o u r  w heel d r iv e  v e h ic l e s  fe w e r 
ro a d #  a r e  n eeded*
One c u t t e r  wa® o b s e rv e d  who s k id s  t h e  C h r is tm a s  t r e e s  
to  th e  n e a r e s t  r o s d  w i th  e team  and s l e d . .  The t r e e s  a r e  th e n  
r e lo a d e d  o n to  a t r u c k  add ta k e n  to  th e  c o n c e n t r a t i o n  y a r d .
T h is  c u t t e r  em ployed s e v e r a l  b a le  c u t t e r s  an.d s k id s  th e  t r e e s  
f o r  them  w i th  th e  team  and  s le d ,  when he i s  n o t  c u t t i n g ,  A reas 
up to  o n e # h e lf  m ile  fro m  ro a d s  a r e  c u t  e f f i c i e n t l y  In  t h i s  
m an n e r. T h is  m ethod  h a s  s e v e r a l  d i s a d v a n ta g e s  t h e t  o f f s e t  
s a v in g s  i n  re d u c e d  d ra g g in g  and r o a d  c o n s t r u c t io n  c o s t s . .  
F i r s t ,  t im e  i s  consum ed I n  e a r in g  f o r  th e  h o r s e s *  S eco n d , 
th e  t r e e s  have  t o  b e  r e lo a d e d  o n to  a t r u c k  f o r  h a u l in g  t o  th e  
c o n c e n t r a t i o n  y a rd *  T h i r d ,  a m ore com pact are®  o f stum pege  
i s  n eed ed  th a n  f o r  th e  c u t t e r  u s in g  o n ly  a p lc k u o  e s p e c i a l l y
*T?-
i t  a or@% a f  c u t  fees*® la  u se d  so  t h a t  th e  team  I s  
u t i l i s e d *  T h is  m ethod  i s  e f f e c t i v e  in  a r e a s  w i th  few  ro ad s*  
w ith  s lo p e s  g e n t l e  enough  f o r  a team  t o  t r a v e r s e *  and w i th  
g ro u n d  e e v e r  t h a t  a team  c a n  move th ro u g h  w ith  r e a s o n a b le  
speed*
Sm all c r a w le r  ty n e  t r a c to r ®  w ith  s l e d s  o r  w agons have  
b e e n  u se d  t o  s k i d  t r e e s  from  s r e s s  w i th  few  ro a d s*  T h is  
m ethod can  be used : w here s lo p e s  a r e  to o  s t e e p  f o r  h o r s e s  a n d  
i n  a r e a s  w i th  c o n s id e r a b le  ground- c o v er*  However* t h i s  ty p e  
o f  eq u ip m en t 1# e x p e n s iv e  i f  t '-e  f i x e d  c o s t s  m ust be e n t i r e l y  
c h a rg e d  a g a i n s t  I t s  u s e  d u r in g  th e  s h o r t  C h r is tm a s  t r e e  c u t t i r ®  
se a so n *  A no ther d i f f i c u l t y  e n c o u n te re d  i s  t h e  r e l a t i v e l y  h ig h  
c o s t  o f  m oving from  a re a  t-o a re a *  C ra w le r  t r a c t o r s  a r e  slow  
u n d e r  t h e i r  own pow er and  i f  th e y  a r e  t o  b e  h a u le d  fro m  p l a c e  
to  p la c e  a s u i t a b l e  t r u c k  o r  t r u c k  m. d t r a i l e r  m ust be  a v a i l ­
a b le *  As w ith  s k id d in g  done w ith  © teem* th e  t r e e s  m rs t  be  
r e lo a d e d  o n to  e t r u c k  f o r  h a u lin g  t o  t h e  c o n c e n t r a t i o n  y a rd *
A n o th e r c u t t e r  was o b se rv e d  u s in g  a fo u r  wheel d r iv e  
t r u c k  to  t r a n s p o r t  t h e  t r e e s  t o  th e  c o n c e n t r a t i o n  y a rd *  V l th  
t h i s  v e h ic le  he was a b le  t o  r e a c h  s ta n d s  t h a t  had n e v e r  b een  
c u t  b e f o r e  f o r  C h r is tm a s  t r e e s  b e c a u se  o f  t h e i r  rem o te n e ss*
The c u t t e r  was a b le  t o  t r a v e r s e  a l l  b u t th e  t h i c k e s t  p a r t s  o f  
th e  s t a n d s  on t h i s  a r e a  w ith  t h i s  truck* T h is  eq'-’ in m en t l-@ 
f a s t e r  th a n  a team  o r c r a w le r  t r a c t o r  and v^^ile I t  cannot go 
e v e ry w h e re  a c r© tr ie r  t r a c t o r  can i t  n e v e r t h e l e s s  w i l l  c lim b  
s lo p e s  t h a t  a r e  t o o  s t e e p  f o r  a teem* Wo r e l o a d in g  i s  n e c e s ­
sa ry #  H ow ever, fo u r  w heel v e h ic l e s  n e ed  c o n s id e r a b ly  more
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room  i i i  w M eh t o  t u r n  a ro u n d  th a n  #o  taamm, t r a o t o r a *  o r  
c o n v e n t io n a l  t r u c k s *  T h e i r  m a in te n a n c e  c o s t  i s  h ig h e r*  
in v e s tm e n t  i n  th e  t r u c k  I s  g r e a t e r *  and  t h e  h ighw ay  s p e e d  i s  
lo w e r  th a n  f o r  c o n v e n t io n a l  t r u c k s *  w h ile  some i n c r e a s e  i n  
t h e  u s e  o f  t h i s  ty p e  o f  t r u c k  w i l l  p ro b a b ly  t a k e  p la c e  i t  
s h o u ld  n o t  be  c o n s id e r e d  a s  a s u b s t i t u t e  f o r  r o a d s .  W ith 
fo u r-fW iee l d r i v e  t r u c k s  t h e  a r e a  s e r v e d  p e r  u n i t  o f  ro # d  i s  
in c r e a s e d *  m aking ro a d s  more eco n o m ic# ! t o  c o n s t r u c t*  F o u r -  
w hee l d r iv e  v e h ic l e s  h a v e  b e e n  a v a i l a b l e  t o  th e  c u t t e r s  f o r  
n e a r l y  a decade*  how ever* an d  @s y e t  o n ly  @ s m a ll  p o r t i o n  o f  
t h e  t o t a l  0 h ris tm ® s t r e e  h a r v e s t i n g  i s  done  w i th  t h i s  e q u ip -  
a m n t. The c u t t e r s  a p p a r e n t l y  w i l l  n o t  i n v e s t  I n  s p e c i a l  
eq u ip m en t f o r  u se  i n  t h e  s h o r t  C h r is tm a s  t r e e  c u t t i n g  s e a s o n  
t h a t  th e y  c a n n o t  ms# d u r in g  th e  re m a in d e r  o f  t h e  y e a r*  
In flm enc®  o f  G round C over
In  p lac e#  grow&d c o v e r  h in d e r#  t h e  movement o f  th e  
c u t te r ®  and  r e d u c e s  t h e i r  c u t t i n g  speed*  The o b s t a c l e s  
ceaanonly fo u n d  i n  young D o u g la s  f i r  s t a n d s  in c lu d e s  p a r t i a l l y  
d e c a y e d  lo g s  and to p s  r e m a in in g  from  th e  o r i g i n a l  lo g g in g *  
blowdowns w ith  t h e i r  j a c k s t r a w  l i k e  t a n g l e s  o f  s l a s h ,  snow - 
b e n t  o r  sn o w -b ro k en  t r e e s ,  e x c e s s i v e ly  d e n se  s ta n d s  and  
hardw ood b ru sh *  E x c e p t I n  v e ry  r a r e  c a s e s  t h e s e  o b s t a c l e s  
do n o t  p r e v e n t  a  man fro m  m oving th ro u g h  an  a r e a  w h i le  
c u t t i n g ,  a l th o u g h  t h e y  s lo w  him  down a p p r e c i a b ly .  They d o , 
h o w e v e r, f r e q u e n t l y  make d ra g g in g  v e ry  d i f f i c u l t  and tim e  
c o n su m in g , and  o c c a s i o n a l l y  make i t  next t o  im p o s s ib le *  Where 
t h i s  p ro b le m  o c c u rs  i t  n ecessita tes  t h e  c l e a r i n g  o f  sk id w ay s
a t  r i g h t  am gle# t o  th e  road®  o f  s u f f l e l e i o t  w id th  t o  p e r m i t  
@ man t o  d r a g  t r e e s  a lo n g  them* The p ro b lem  o f  g ro u n d  s o r e r  
d o e s  not d i r e c t l y  e f f e c t  th e  l o c a t i o n  o f  r o a d s ,  e x c e p t  i n  su c h  
case®  a s  l a r g e  hlew dow ns w here r o a d  s p a c in g  may h ave  t o  fee 
r e d u c e d .
I n f lu e n c e  o f  Snow m  H oads
C h r is tm a s  t r e e  h a r v e s t i n g  i s  o f t e n  acco m p an ied  hy  
in c le m e n t  w e a th e r .  Woods ro a d s  d u r in g  th e  f a l l  o c c a s i o n a l l y  
becom e s o f t  and  soggy  fro m  th e  r a i n s  and e a r l y  snow s c©Bison 
th e n *  T h e re fo r#  r o a d s  d e s ig n e d  f o r  # h r i# tm a #  t r e e  h a r v e s t i n g  
s h o u ld  b e  b u i l t  t o  I n s u r e  p r o p e r  d r a in a g e  b y  b e in g  l o c a t e d  
o u t  o f  t h e  b o tto m s  o f  d raw s and  w e l l  above t h e  l e v e l  o f  s m a ll  
c r e e k s .
M ost c u t t e r #  t r y  t o  h a r v e s t  t h e  a r e a s  a t  h i g h e r  
e l e v a t i o n s  and  on n o r t h e r e l y  s lo p e s  e a r l y  i n  th e  c u t t i n g  
s e a s o n  ( t h e  f i r s t  tw o w eeks i n  © c to b e-r), and  t o  r e s e r v e  t h o s e  
t h a t  a r e  l e s s  l i k e l y  to  b e  snow eovered  f o r  t h e  l a t t e r  p a r t  o f  
t h e  h a r v e s t  s e a s o n .  Few c u t t e r s  e n jo y  c u t t i n g  snow c o v e re d  
C h r is tr a a s  t r e e s #  f o r  t h e  snow i s  a p t  t o  s l i d e  o f f  o f  t h e  t r e e s  
a t  t h e  m ost in o p p o r tu n e  t im e .  The s e l e c t i o n  o f  th e  t r e e s  t o  
c u t  i s  d i f f i c u l t !  and t h e  c u t t e r s  h av e  d i f f i c u l t y  in  keeping 
d r y .  A s m a ll  am ount o f  snow does#  h o w ev er, f a c i l i t a t e  d ra g g in g  
and  te n d s  t o  p r e v e n t  t h e  t r e e s  from  becom ing  d r y .
Bum m ry
M ost o f  t h e  h a r v e s t i n g  o f  C h r is tm a s  t r e e s  i n  w e s te rn  
M ontana is  done by  cu tters who h a u l  t h e  t r e e s  w i th  t r u c k s  and
who d ra g  th em  t o  t h e  t r u e k a  B ianually#
# he  r e l a t i o n s h i p s  b e tw ee n  r@#d@ #»# h a r v e s t i n g  a s  don# 
hy th e s e  c u t t e r s  w ere  s tu d ie d ,  fro m  d a ta  e o l l e e t e d  on f i v e  
s e c t i o n s  o f  th e  L u b re c h t F o r e s t  t h a t  w ere  c u t  f o r  C h r is tm a s  
t r e e s .  T he p e r c e n t  o f  th e  t o t a l  a r e a  m c tu s l ly  c u t  was 2 9 .2  
p e r c e n t#  TW a v e ra g e  h a r v e s t  p e r  a c r e  f o r  t h e  a r e a s  c u t  warn 
3 9 .0  t r e e s  and f o r  th e  t o t a l  a r e #  1 1 .0  t r e e s .
T he  num ber  ̂o f  t r e e s  o u t  p e r  s e c t i o n  was fo u n d  t o  to® 
d i r e c t l y  p r o p o r t io n a l  t o  m il#.» o f  r o a d  p e r  s e c t i o n  and t h e  
sic®  o f  t h e  a r e #  c u t  was c l o s e l y  r e l a t e d  t o  th e  .m ile s  o f  r o a d s  
p e r  s e c t i o n ,  t h e  a v e ra g e  num ber o f  t r e e s  h a r v e s t e d  p e r  m ile  
o f  r o a d  and th e  a r e a  c a t  p e r  m il#  o f  r o a d  m s  2^92 and 6 3 .9  
r e s p e c t i v e l y .
The c o n s t r u c t i o n  c o s t s  o f  G hristm m s t r e e  ro a d s  f o r  f i v e  
i n d i v i d u a l  c a s e s  a v e ra g e d  # 1 6 ^ .1 3 •  Th# p r o d u c t io n  p e r  ml3® 
o f  r o a d  m&  b a l e s  w i th  a eturn#mg.®- v a lu e  o f  |2Î|.$*29.*
T hus y w i th  t h e  c o s t  o f  c o n s t r u c t i n g  # m ile  o f  ro a d  $16$*13 
an d  th e  stumpmge v a lu e  o f  th e  t r e e s  h a r v e s te d  fro m  th e  area  
s e r v e d  b y  t h e  ro a d  t2l^5*29 th e  land-m m er c a n  r e c o v e r  h i s  
in v e s tm e n t  i n  ro a d s  th e  same s e a s o n  and  r e a l i s e  a r e tu r n  o f  
# 8 0 ,1 6  p er  m ile  o f  r o a d .
The c u t t e r s  d ra g g e d  t r e e s  d o w n h il l  a b o u t tw ic e  a s  f a r  
a s  th e y  d id  u p h i l l  a l th o u g h  th e  maximum d ra g g in g  d i s t a n c e  se ldom  
e x c e e d e d  s i x  c h a in s  an d  was i n f lu e n c e d  toy d e n s i t y  o f  t r e e s #  
p e r c e n t  s l o p e ,  a n d  e a s e  o f  c u t t i n g  t r e e s ,
Hoads b u i l t  t o  rem ove t r e e s  from  i n a c c e s s i b l e  a r e a s
a r e  p r o f i t a b l e  and p e rm it  i n c r e a s e d  h a r v e s t  o f  good q n & li ty  
Q b rls tm a a  t r e e s  w ith o u t  o v e r  c u t t i n g  fey i n c r e a s i n g  th e  p ro d u c ­
t i v e  G h rls tm # #  t r e e  a re s *
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A g rs 'ita a l à m l i n e  i n  t r e e  q m m llty , Im e re a a e d  © o w p e tî t îo a  
from  Canada t r e e a ,  and p l a n t a t i o n  g ro n n  t r e e a ,  and  © o n tIn n in g  
© om petltlom  from  d o m a s tie  t r e e #  p r e e e n t  a e r lo n #  t h r o a t s  t o  th #  
p r o s p e r i t y  o f  M ontana*# C h r is tm a s  t r e e  I n d n s t r y *  T hese  t h r e a t s  
c a n  h e  m et by  s u s t a i n e d  p r o d n e t io n  o f good q u a l i t y  t r e e s  fro m  
e x i s t i n g  C h r is tm a s  t r e e  s ta n d s  and  th e  d e v e lo p m e n t o f  p o t e n t i a l  
C h r is tm a s  t r e e  s ta n d s *
The H u tc h is o n  and  Huey C h r is tm a s  t r e e  g r a d in g  sy s te m  
w as f i e l d  t e s t e d  to  find  i f  i t  was s u i t a b l e  as a r e s e a r c h  t o o l  
t o  m easu re  t r e e  q u a l i ty »  an d  to  le m m  why it- h ad  u o t  b een  
a c c e p te d  b y  th e  I n d u s t ry *  A bout 1 ^ ,0 0 0  t r e e s  w ere g ra d e d  a s  
p a r t  o f  th e  s tu d y *  Wo m a jo r  f l a w  o r  s e r i o u s  w eak n ess  ws® 
d is c o v e r e d  i n  t h e  g r a d in g  sy s te m  t h a t  w ould e n t i r e l y  a c c o u n t 
f o r  t h e  a p a th y  and l a c k  o f  a c c e p ta n c e  i t  b y  th e  C h r is tm a s  
t r e e  I n d u s t ry *  The c h a o t ic »  e r r a t i c  ®ad d l s o r g a n la e d  i n d u s t r y  
h a s  n o t  m a tu re d  en o u g h  a s  y e t  t o  r e a l i s e  th e  n e ed  f o r  and  th e  
v a lu e  o f  a s y s te m a t ic  g r a d in g  sy stem *  Most o f  t h e  r e s i s t a n c e  
t o  s ta n d a r d  g r a d in g  ste rn s t o  b e  due t o  u n c e r t a i n t y  by  some 
o p e r a to r s  o f  how i t  w ould  e f f e c t  t h e i r  c o m p e t i t iv e  a b i l i t y *  
T h e re  i s  no  s t r o n g  a s s o c i a t i o n  o f  g ro w e rs  or c o n c e n t r a to r s  I n  
M ontana t h a t  c o u ld  r e g u l a t e  t h e  u se  o f  a s ta n d a r d  g ra d in g  
s y s te m , and o p p o s i t io n  t o  s t a t e  r e g u l a t i o n  e x i s t s  b e c a u s e  o f  
f e a r  o f  sta te  i n t e r f e r e n c e  i n  t h e  in d u s t r y *
S e v e ra l  c h a n g e s  w ere o f f e r e d  f o r  th e  H u tc h is o n  end  Huey 
g r a d in g  sy s te m  i n  an a t te m p t  t o  make th e  sy s te m  m ore a c c e p ta b le  
t o  t h e  in d u s t r y *  (The r e v i s e d  sy s te m  i s  c a l l e d  t h e  L u b re c h t
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F o r e s t  S y s te m ) . The nam es of G ra ce s  1* 2 ,  and 3 v o re  ch an g ed  
t o  Prem ium  y S e le c t#  @nd R e g u la r  from  Prem ium , S t œ d o r d ,  and 
U t i l i t y ,  r e s p e c t i v e l y  t o  a v o id  havi%% th e  nam es o f  t h e  lo w er 
g r a d e s  sound  i n f e r i o r #  The r u l e s  f o r  r a t i n g  d e fo rm it ie s  w@r@ 
e n la r g e d  t o  in c lu d e  h a r v e s t  damage m û  c e l l e d  D e fe c ts  r a t h e r  
th a n  D e fo rm itie # #  The g ra d e s  f o r  tree*  l a r g e r  t h a n  the e ig h t#  
f o o t  o l s e  c l e s s  were made m ore r i g id #  Dec@use denao t r e s s  s e l l  
v e ry  w e l l ,  t h e  r u l e  f o r  G rad# 1 t r e e s  was r e d e f in e d  to  in e lu d ®  
d e n se  t r e e s  vâ t h  one in c o m p le te  fa c e #  The d e f i n i t i o n  o f  # g sn  
o r  In c o m p le te  f a c e  was made m ore s p e c i f i c  t o  e l im in a te  cm asib l®  
v a r i a t i o n  among g ra d e rs #  The d e s i r a b i l i t y  o f  m ark ing  t r e e s  
p r i o r  to  h a r v e s t i n g  was s t u d i e d  t o  l e a r n  i f  i t  was m  e f f e c t i v e  
way f o r  t h e  lan d o w n er to  g a in  d i r e c t  c o n t r o l  o v e r  w het t r e e s  
sr©  t o  h e  c u t  so  a s  t o  m a in ta in  t h e  s ta n d s  p r o d u c t iv i t y #  Mark­
in g  o f  t r e e #  by  a s k i l l e d  m a rk e r was e f f e c t i v e  i n  r a i s i n g  th e  
q u a l i t y  o f  th e  t r e e s  c u t .  F iv e  p e rc e n t  m ore G rade 1 t r e e s  and 
t e n  p e r c e n t  m ore G rade 2 t r e e s  w ere c u t  from  th e  .m arked p l o t s  
th a n  fro m  unm arked p l o t s #  The h a r v e s t  frmm th e  m arked  plots  
a v e ra g e d  m ore th a n  f o u r  p e r c e n t  fe w e r  c u l l s  th a n  d id  th e  im# 
m arked  p lo t s #  M arking  was e x p e n s iv e ,  ##0116 p e r  t r e e  when th e  
t r e e s  w ere  rm rk ed  w i th  p aint, th e  c h e a p e s t  and m o st d e s i r a b l e  
m ethod t r i e d #
M arking had  l i t t l e  e f f e c t  on c u t t i n g  tim e  e x c e p t  i n  
d e n se  s t a n d s  o f  ^ to p p e r ” t r e e s . id ie re  m arked t r e e s  w ere c u t  f i v e  
p e r c e n t  f a s t e r #
The r e s i d u a l  s ta n d  warn e f f e c t i v e l y  .p r o t e c te d  from  o v e r  
c u t t i n g  by m ark in g  b e fo r e  c u t t in g #  The unm arked p l o t s  w ere
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h e a v i ly  e a t  a â j a c e a t  to  ro a d s  and Where o u t t i n g  was e a s i e s t  
w h ile  t h e  m arked  -areas w ere e a t  a lm o s t  u n i fo r m ily *
M arking  w i th  p a i n t  p ro v e d  t o  b e  an e f f e c t i v e  way o f  
p r o t e c t i n g  th e  s tum ps f o r  ©tump c u l t u r e s  The p a i n t  was a p p l i e d  
a t  a h e ig h t  w h ich  w ould  l e a v e  an  a d e q u a te  num ber o f l iv e  b ra n c h e s  
f o r  ©tump c u l t u r e  o f  lim b  tree®-* Th® c u t t e r  was f o r c e d  t o  c u t  
above t h i s  a s  t h e  b r a n c h e s  w i th  p a i n t  on them  c o u ld  n o t  b e  
in c lu d e d  i n  th e  C h r is tm a s  t r e e  p ro p e r*
Most o f  th e  h a r v e s t i n g  o f  C h r is tm a s  t r e e s  i n  w e s te rn  
M ontana I s  done by  c u t t e r s  whO' h a u l  them  t o  t h e  c o n c e n t r a t i o n  
y a rd s  w i th  tru c k # »  a f t e r  d ra g g in g  t h e  t r e e s  t o  th e  t r u c k s  
m an u a lly *
The r e l a t i o n s h i p s  b e tw een  ro a d #  and  p r o d u c t ! m  w ere 
s t u d i e d  t o  d e te rm in e  t h e  f e a s i b i l i t y  o f  b u i l d i n g  r o a d s  into  
u n c u t  C h r is tm a s  t r e e  s ta n d s *  F o r  f i v e  s e c t io n #  c u t  f o r  C h r i s t ­
mas t  r e e s  on t h e  l u b r e c h t  f  o r e s t  » th e  num ber o f  tree ®  c u t  p e r  
s e c t i o n  was fo u n d  t o  b e  d i r e c t l y  p r o p o r t io n s !  to  m ile s  o f  ro a d #  
in t h e  secti«% i* The s i c e  o f  th e  a r e a  c u t  In  e@ch s e c t i o n  was 
a l t o  c l o s e l y  r e l a t e d  tO' th e  m i le s  o f  ro a d s  p e r  s e c t io n *  The 
a v e ra g e  num ber o f  t r e e s  h a r v e s te d  p e r  m ile  o f  ro a d  warn 2l$92 
and  th e  a r e a  c u t  was 63*9 a c re s *
The c o s t  o f  r o a d  c o n s t r u c t io n  f o r  f i v e  c a s e s  was #16^*13 
when a v e ra g e d *  ^ I t h  th e  stumpag® v a lu e  o f  t h e  a d d i t i o n a l  
p r o d u c t io n  per mile of road worth $2h$*29* th e  land omer c a n  
a f f o r d  t o  construct ro a d s *  and w i l l  have  a n e t  return o f 
# 8 0 * l6  p e r  mile o f  r o a d .
Roads b u i l t  t o  rem ove t r e e s  fro m  I n a c c e s s ib l e  a r e a s  e r e
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montana forest and Consemtion Experiment Station
SCHOOL OF FORESTRY 
Montana State University 
Missoula, Montana 
October 10, 1950
These suggested grading rules for Douglas fir Christmas Trees have been 
reprinted from, ‘‘Marketing Montana Christmas Trees,’’ Bulletin Number 
Two, published in December 1949. Additional copies are available upon 
request.
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ADOPTING TREE GRADES
Undoubtedly the main weakness in the 
marketing of Montana Christmas trees is the 
smallness of the incentive offered cutters to 
produce better trees. A first step in improv­
ing that situation is the establishment of a 
pricing system related to the quality of the 
individual tree. That in turn leads to the ques­
tion of a grading system to measure tree qual­
ity. At present the industry lacks quality 
standards.
Grading of Christmas trees has been dis­
cussed for a number of years. While almost 
everyone agrees that it is desirable in prin­
ciple, many are skeptical about its practical­
ity. There are two reasons for this skepticism: 
firstly, the job of grading a product so vari­
able as Christmas trees is difficult. Secondly, 
concentrators and cutters alike have not been 
certain what effect grading might have on 
their competitive positions.
There appears to be little foundation for 
the claim that grading of Christmas trees is 
impossible. Certainly there are other products
now being graded which are much harder to 
classify. Tea, for example, is judged by the ap­
pearance, twist and smell of the dry leaf; the 
color, brightness, and odor of the infusion; the 
color, thickness, strength, pungency, and 
flavor of the liquid. The potency of digitalis 
is measured by the length of time required for 
sample dosages to kill frogs. Christmas trees 
may not be the easiest things to grade, but 
they are certainly not the hardest. As a mat­
ter of fact, grading of a sort is now practiced 
by the industry. The culling out of poor trees 
is nothing but grading. Those companies 
which confine their purchases to the very best 
trees are applying their own stringent grade 
standards.
The most important difficulty with Christ­
mas tree grading is that the tree classes can­
not be precisely defined. Grading trees is not 
like shaking peas through a sieve where the 
dividing line between those which go through 
and those which do not is quite distinct. In 
Christmas tree grading the quality being 
measured is appearance. To a limited extent, 
appearance can be measured mathematically
INFERIOR QUALITY 
CHRISTMAS TREES—Four examples of 
the very low quality Christmas trees som e­
times shipped out of Montana. The pictures 
were taken in Montana Christmas tree
yards during the 1948 season. Many low  
quality specimens like these reaching the 
market adversely affect the future of the 
Montana industry.
but in the main it is something which must 
be described in broad descriptive terms. The 
problem is somewhat similar to that encoun­
tered in apple grading, where such terms as 
“perceptibly blushed cheek,’' “fairly well 
formed,” and “slight blemishes” are used. 
Christmas tree grading has its complications 
but it is feasible.
A grading system for Montana Douglas-fir 
trees is certainly needed. The marketing of 
Christmas trees is many years behind the 
marketing of most agricultural products. 
Grading of Montana potatoes, for example, 
began 26 years ago. If the Montana Christmas 
tree industry is to make progress and improve 
its position, it must come to grips with the 
quality problem which in turn requires a 
measure of quality. The principal need to start 
with is for the concentrator to buy from the 
cutter by grade. One major difficulty is that 
wholesalers and retailers in general demand 
all top quality trees. That is an order which 
never can be filled. Wholesalers and retailers 
undoubtedly are well aware of that and would 
welcome the assurance that a certain per­
centage of their trees would be top quality 
and that none would be below a minimum ac­
ceptable grade. Thus, the marketing of Mon­
tana trees to wholesalers and retailers would 
undoubtedly be improved by the establish­
ment of a “Montana standard” for outgoing 
shipments. To meet the standard a carload or 
truckload of Christmas trees would have to 
contain as a minimum a certain percentage in 
each of the top grades and no culls. State reg­
ulations require that most horticultural crops 
be grade-labeled when shipped out of Mon­
tana. The same rules would be desirable for 
Christmas trees. In other words, each car or 
truckload should be labeled as to the quality 
of trees therein, or that the shipment contains 
a “Montana standard” pack, or that it is un­
graded.
Inasmuch as Christmas tree grading in­
volves a large element of personal judgment 
and because there are twilight zones between 
tree grades rather than sharp distinct lines, 
the grading will require the training of 
graders as in the case of most agricultural 
products. The mechanics of applying the 
Christmas tree grades could very well follow 
the pattern used in grading agricultural pro­
ducts. To protect whatever rules are adopted
from misuse, they should be made official 
standards by the State in the manner pre- 
secribed by the legislature. The legalized 
grades would be permissive but not manda­
tory. That is, no one would be required to sell 
his trees by grade, but if he chose to sell by 
grades he would have to conform to them 
strictly. Qualified graders could be licensed 
in the various yards and be subject to check­
ing inspections as with other products.
Another approach would be to establish a 
state law requiring that all trees bought with­
in the state for commercial sale be purchased 
by grade. The general plan of operation would 
be the same in either case.
The grading of trees would introduce an ad­
ditional cost. The grader might be employed 
by the State, the concentrator, or the Christ­
mas tree association. In the case of other hor­
ticultural commodities shipped under grade 
labels from the state, the inspection is made 
by horticulturists employed by the State De­
partment of Agriculture, and the shipper pays 
the inspection fee to the state treasurer. Lum­
ber inspectors, on the other hand, are often 
employed by the various lumber associations. 
Their job is to check on the grading done by 
company employees. There are many possible 
arrangements for the payment and control of 
graders that could be adapted to the Christ­
mas tree industry either as a state or associa­
tion function.
No matter how effectively trees are graded 
at the producing end of the marketing pro­
cess, the effort will be wasted unless the grade 
differential is maintained through to the ulti­
mate consumer. Usually trees move to market 
fast enough and are protected in transit to 
assure good condition on arrival. However, 
trees which meet a grade specification for 
condition and appearance at concentration 
yards may deteriorate in shipment due to ex­
posure in open cars, unfavorable weather, de­
lays in car movement, and rough handling. 
Such factors may result in loss of needles, 
branches, and an accumulation of dirt and 
soot. Damage resulting from shipping prob­
lems could be taken care of, when necessary, 
by re-grading at wholesale or retail markets.
A SUGGESTED GRADING RULE
Christmas tree grading may be done in dif­
ferent ways. The Northern Rocky Mountain
Forest and Range Experiment Station has de­
veloped a four-class system, based on the ap­
pearance of each tree from several different 
angles.
.Grade No. 1 or premium includes trees 
with defects so minor as not to detract 
from the appearance of the tree from any 
point of view.
Grade No. 2 or standard trees are less- 
than-perfect trees which when placed 
against a wall present a pleasing appear­
ance.
Grade No. 3 or utility trees are imper­
fect trees which are satisfactory when 
placed in a corner and tinselled.
Cull trees are those trees which because 
of one or more major defects are of un­
satisfactory appearance from any point of 
view.
In more technical terms the grade of each 
tree is based on five quality factors—density, 
balance, taper, deformity, and foliage. Al­
though length is not a quality factor, it is im­
portant that there be standardization of tree 
length classes.
STANDARD LENGTH 
Length shall be measured from the bottom 
whorl to the end of the leader or, if the leader 
is spikelike, to a reasonable point on the 
leader. On spikelike leaders the “reasonable 
point’’ of measurement shall be the point at 
which the tip of the longest branch in the top 
whorl touches the main stem when bent up­
ward. Trees up to and including the six-foot 
class shall have a six-inch handle (six inches 
of stem below the bottom whorl). For every 
one-foot increase in length class above six 
feet the handle shall be increased one inch.
Length class Range of length 
above the 
bottom whorl
Trees 
per bale
2 2 to 3 8
4 3 to 41/2 6
6 41/2 to 6 V2 4
8 6 % to 8 V2 3
10 8 V2 to ID1/2 2
12 IOV2 to 121/2 1
DENSITY
On page 5 are four trees which so far 
as can be seen from the photographs differ 
mainly in the matter of density. Some 
people prefer very dense trees but others 
would rather have less dense ones, feeling that
they show off the decorations better. For that 
reason trees of both heavy and medium den­
sity (photographs A and B) will qualify for 
grades 1 and 2 so far as density is concerned. 
Tree C is of light density and can for that rea­
son be rated no higher than grade 3.
The tree in photograph D is of open density 
and for that reason is a cull.
Frequently trees have a different density 
at the top than they do at the bottom. Such 
trees must be judged by their over-all or 
average appearance. If a tree has a marked 
variation in density that variation will be con­
sidered as a deformity.
BALANCE
Perhaps the most important factor de­
grading Christmas trees is lack of balance. A 
tree with good appearance on one side may 
look scraggly from another point of view. For 
the purpose of grading, each tree has four 
quarters or faces. In the most desirable trees 
these faces are all full and well balanced; 
there are no gaps or protruding branches. 
Each face has three segments: the bottom 
branches, the middle and the tip. An impor­
tant gap or unduly long branches in any one 
of the segments of a face makes that face a 
defective one.
Photographs A and B on page 6 show 
two trees which fall considerably short 
of having a perfect balance. Only the extreme 
cases can be shown pictorially but a general 
rule to remember is that on a complete face 
the branches cloak the stem with no im­
portant gaps or protrusions.
Grade 1 trees must have four complete 
or perfect faces.
Grade 2 trees may have one defective 
face.
Grade 3 trees may have two defective 
faces.
Any tree with more than two defective 
faces is a cull.
TAPER
Douglas-fir trees differ widely in their rate 
of taper from the tip to the extremities of the 
lower branches. Seldom are trees too wide but 
they may be narrower than the ultimate con-
A. Heavy density
B. Medium density
C. Light density
D. Open density
A. Lopsided B. Blanks in Crown
C. Normal Taper D. Candlestick taper
FT##
NOTICEABLE DEFORMITY
A. Crook
NOTICEABLE DEFORMITY
B. Woody base
MAJOR DEFORMITY 
C. Forked stem at base
MAJOR DEFORMITY 
D. Multiple leader
sumers appear to want. Photograph C on page 
6 shows a tree of normal taper, and photo­
graph D a narrow or candlestick tree. If the 
general shape of a tree, on its best side, forms 
a cone whose base is 40 percent or more of its 
height, that tree has normal taper. If the base 
of the cone is less than 40 percent of its height, 
the tree has candlestick taper.
A candlestick taper degrades a tree one 
grade below what it otherwise would be.
DEFORMITY 
Three classes of deformity are recognized: 
Minor deformities include slight crooks 
and forks in stem or leader which are not 
particularly noticeable, nor do they affect 
the appearance of the tree.
Noticeable deformities include fern­
like, weak branches; multiple leaders, 
woody bases; crooks in stem or leader; 
marked variation in density; and broken 
leaders, sufficient to detract somewhat 
from appearance but not to a major de­
gree. Two deformities in this class are 
shown in photographs A and B on page 7.
Major deformities include all deformi­
ties which seriously hurt the appearance 
of the tree. See photographs C and D.
A noticeable deformity will degrade a 
tree one grade below what it otherwise 
would be. A major deformity will cull a 
tree.
FOLIAGE
The severe discoloration and loss of needles 
due to needle blight in certain localities dur­
ing 1947 and 1948 make it necessary to take 
account of this damage in grading.
A tree shall be considered healthy if close 
examination shows only occasional spots on 
the needles and/or very few needles missing 
in the foliage. All grade 1 and 2 trees must be 
in this condition.
An insect or disease damaged tree with not 
enough needle damage to cause discoloration 
of the tree and with only enough blank spots 
or prospective blank spots to detract slightly 
from its appearance will be classed as in­
fected. An infected tree will be graded no 
higher than number 3.
The term blighted shall include the pres­
ence of needle spots or off-color foliage suf­
ficient to cause noticeable discoloration. It 
shall include the absence or prospective loss 
to give the foliage a mangy appearance.
Color variations in Douglas-firs range from 
blue-green, through gray-green to yellow- 
green. These variations are so subtle that they 
will not in the absence of needle blight be 
considered in grading.
To qualify in grades 1, 2, and 3, trees must 
be fresh and clean. Dried out and dirty trees 
shall be classed as culls.
The proposed Christmas tree grades are 
summarized in the following table.
PROPOSED GRADES FOR MONTANA DOUGLAS-FIR CHRISTMAS TREES
Each grade must possess the indicated characteristics
FACTOR No. 1 No. 2 No. 3
PREMIUM STANDARD UTILITY
Medium Medium Light
Density or or or
denser denser denser
Normal or wider. Normal or wider.
Normal Candlestick taper Candlestick taper
Taper or allowed if tree is allowed if tree is
Wider otherwise Grade otherwise Grade
No. 1 No. 2
Balance 4 complete 3 or more 2 or more
faces complete faces complete faces
Foliage Healthy, fresh, 1! Healthy, fresh. Infected or healthy.
and clean and clean but fresh and clean
Minor. Noticeable Minor. Noticeable
Deformity Minor. deformity allowed deformity allowed
if tree is otherwise if tree is otherwise
Grade No. 1 Grade No. 2
CULL
Any one of 
following factors 
will cull a tree
Open
Candlestick,if 
tree is otherwise 
Grade No. 3
3 defective 
faces
Blighted, dirty, 
or dried
Major. Noticeable, 
if tree is 
otherwise Grade 
No. 3
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PREMIM 
Grade No» 1
T opper t r e e s  w hich wore c u t  from  th o  crow ns o f 
s a p l in g  o r  p o le  s iz e d  t r e e s .
m
Ground tr e e s  which were cu t from t r e e s  w ith  l i v e  
branches alm ost to  the ground.
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"Double" stem Crooked steia
LoDsided t r e e
DEFECTS
à
This tre e  i s  entwined w ith a moss 
which Is u n s ig h tly  ond d i f f i c u l t  
to  remove.
This tr e e  has vary in g  d e n s ity  w ith  
h ou rg lass shaped openings p r e s e n t .
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This tre e  has a la rg e  open area 
caused by some damage years ago,
I•-0
S .0
I
This tr e e  has e la r g e  open area  
caused by rubbing a g a in s t  a lim b  
o f a la r g e  t r e e .  The dead branch  
was once th e  le a d e r .
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Weather
SAMPLE TIME RECORD FORM
Date
P lo t Wnmher
Looatîoîi
Cutter
C utting Bunching R esting  Lunch M iscellaneous
1 1 Î Î
I 1 1 t
1 Î s 1
1 Ï Î Î
1 t Î t
1 Î Î 1
1 t Î t
* . f* I
t Î Î :
t Î 2 Î
1 Î 2 Î
t Î ; Î
i Î s
_______ 1______ {
T otal Actual C utting Time
T o ta l  Bunching Time
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The fo llo w in g  In ser t contain® a Christiaas tr e e  sa le  agree­
ment or con tract o f the Montana S ta te  F orest and Conserva» 
t l o n  Experiment S ta tio n  con ta in in g  th e  cu ttin g  ru le s  which 
the cu tter#  must fo llo w  on the Luhrecht Experimental P o re st.
FOREST AND CONSERVATION EXPERIMENT STATION 
MONTANA STATE UNIVERSITY
CHRISTMAS TREE BADE AGREEMENT
(bate) ' ' ( l  or we) (Naime of purchaser)
o f ________________________________ , hereby agree to  purchase
(Species)
Christmas tre e s  loca ted  on an area to  be d e f in ite ly  designated by the fo re s t
o f f ic e r  before cu ttin g  begins in   _________
(Give approximate loca tion  by lég a l sub-
 ____________________________   i estim ated to  be ____________
d iv is ions and by drainage d r we'll-kndw idn&îàrk'. ) 
t r e e s .
The purchaser hereby agrees to  pay to  the F orest and Conservation Experiment 
S ta tio n , School o f F orestry , Montana S ta te  U niversity , Missoula, Montana, by 
rem ittance in  favor o f the D irec to r o f the Forest and Conservation Experiment 
S ta tio n , the sum of $ , more o r le s s ,  as may be determined by
ac tua l count of the tre e s , ' a t  iiië' ra te  o f:
______ÿ p e r ___________ fo r t re e s  le s s  t h a n ________ fe e t  in  length
4  per fo r foot t re e s ;  .. , 0 per , • fo r foot tre e s
0 per fo r foo t tre e s ; 0 per fo r foot tre e s
0 per fo r foot tre e s ; 0 per fo r foo t tre e s
0 per fo r foo t tre e s ; 0 per fo r foo t tre e s
In  advance payments of a t  le a s t  $ each when c a lle d  by the fo re s t  o f f ic e r
in  charge, ''
The number of tre e s  per bundle w ill  be:
2 ,5 ’ to  3 ’ — 8 tre e s  7 .0 ' to  8 ' 3 tre e s
3 ,0 ’ to  li' — 6 tre e s  9 .0 ' to  10' — 2 tre e s
5 .0 ' to  6 ' t re e s  11 .0 ' to  12' — 1 tr e e .
The following conditions and requirements co n stitu te  a p a rt o f the agreement 
attached here to :
1 , Trees growing upon va lid  claim s, and tre e s  under o ther con trac ts  are not 
included in  th is  sale*
2, No tre e s  w ill  be cut u n t i l  paid fo r , or removed from the place agreed upon 
fo r counting u n t i l  counted by the fo re s t  o f f ic e r . T itle  to a l l  tre e s  included 
in  th is  sa le  w ill  remain in  the Forest and Conservation Experiment S ta tion  u n t i l  
they  have been paid fo r and counted.
3. Trees purchased sh a ll  be p iled  o r baled fo r count a t  such places and in  the 
manner prescribed  by the fo re s t  o f f ic e r ,
Ito The purchaser and h is  employees xd.ll do a l l  in  th e ir  power to  prevent and 
suppress fo re s t  f i r e s ;  w il l  dispose o f  slash  and o ther refuse as in s tru c ted  by 
fo re s t o ff ic e rs  o r in  the manner herein provided; sh a ll paj'’ the Forest and Ex­
periment S ta tio n  fo r  any damage re su ltin g  from h is  operations on th is  s a le , and 
sh a ll  re p a ir  a l l  damage to  Forest roads, t r a i l s ,  fences, d itch es , and telephone 
l in e s  re su ltin g  from operations conducted under th is  sa le ,
5. A ll tre e  stubs sh a ll  be cut not over 30" from the ground. The long b u tt  sh a ll  
be trimmed of a l l  branches a t  the time the tre e s  are cut. A ll stumps s h a l l  be Cut 
so as to  provide a healthy  "turn-up". A ll but one, the most vigorous, branched 
on the top whorl sh a ll be removed,
6 . A ll t re e s  cut sh a ll be paid fo r a t  the herein prescribed  ra te s , except th a t  
charges fo r tree s  not conforming to  the market sp ec ifica tio n s  fo r  Christmas tre e s  
may be waived by the Experiment S ta tio n , provided, th a t  in  judgment of the fo re s t  
o f f ic e r , the ra t io  of such unmarketable tree s  to  the to ta l  t re e s  cu t in  not ex­
cessive and th a t  the c u ttin g  thereof was not the r e s u l t  of care lessness , in ­
d ifference  or unsk illed  workmanship on the p a rt of the purchaser or h is employees. 
For the purpose of th is  waiver, i t  i s  mutually agreed th a t more than five  percent 
o f the to ta l  tre e s  cut sh a ll not be included in  any waiver o f  charges under th is  
agreement.
7. No tre e  sh a ll  be cu t which i s  more than e igh t fe e t from the nearest o ther 
coniferous tre e  of any s iz e ,
8. Christmas tree s  cut from the areas in  th is  sa le  w ill be kept separate by 
sections from tre e s  cut from other sa les  or from o ther sec tions,
9. No tre e  more than in  diameter sh a ll  be cu t unless sp e c if ic a lly
designated by the fo re s t o f f ic e r ,
10, A ll operations on the sale  area, including the removal of tre e s , may be 
suspended by the fo re s t o f f ic e r  in  charge, in  w ritin g , i f  the conditions and r e ­
quirements contained in  th is  agreement are not performed; and fa i lu re  to  comply 
w ith any one o f sa id  conditions and requirements sh a ll  be cause fo r the term ina­
t io n  of th is  agreement,
11, This agreement w ill  not be assigned in  whole or in  p a rt ,
12, The conditions of the sa le  are completely se t fo rth  in  th is  agreement, and 
none o f i t s  terms can be varied  or modified except in  w riting  by the fo re s t 
o f f ic e r  approving the agreement, or h is successor or superior o f f ic e r , and in  
accordance x&th the regu la tions of the Experiment S ta tio n , No o ther fo re s t  
o f f ic e r  has been o r w ill be given a u th o rity  fo r th is  purpose,
13, A ll money paid under th is  agreement sh a ll,  upon fa ilu re  on the p a rt of the 
purchaser to  f u l f i l l  a l l  and s ingu lar the conditions and requirements herein  s e t  
fo rth  o r made a p a rt hereof, be re ta in ed  by the Forest and Conservation Experiment 
S ta tio n  to  be applied as f a r  as may be to  the s a t is fa c tio n  o f the purchaser’ s 
ob liga tions hereunder.
lU* Special cu ttin g  and marking requirements fo r  experimental purposes-
Unless the time i s  extended by  the fo re s t  o f f ic e r , a l l  tre e s  sh a ll  be cut 
and removed on or before, and none l a t e r  th a n ____________  ______________
Signed in  t r ip l i c a te  th is  &   day of   , 19_
(Signature of Purchaser)
Witness:
Approved a t  , , 19_
(Signature o f  approving 6fiercer) ' (T it le )
